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Abstract 
Objectives: Colouring books for adults have become increasingly popular. Some of these 
books are marketed on the basis that they improve mindfulness and promote wellbeing. Using 
a randomised design, this study aimed to empirically explore whether the provision of guidance 
on how to colour mindfully is necessary to increase mindfulness, and to reduce worry, 
perceived stress and work-related rumination. Moreover, the study aimed to assess whether 
changes in mindfulness predicted changes in worry, perceived stress and work-related 
rumination. The extent to which trait perfectionism might impact on possible beneficial effects 
of colouring was also explored. 
Design: Sixty-four participants (49 female, 15 male, 84% Caucasian, mean age 36) were 
randomly assigned to either a mindfulness-instructed condition (MI) or non-mindfulness 
instructed condition (NI). Participants were instructed to colour in designs in a book on 10 
occasions over a two-week period. Mindfulness, worry, perceived stress and work-related 
rumination were measured pre and post the colouring intervention and at one-month follow up. 
Perfectionism was measured once, prior to the two-week colouring period. 
Results: Analysis of Covariance indicated no significant differences between conditions in 
post-colouring and follow up levels of mindfulness, perceived stress, worry or work-related 
rumination whilst controlling for pre-intervention scores. Oneway Repeated Measures 
Analysis of Variance for the whole sample indicated significant increases in acting with 
awareness and nonreacting mindfulness subscales, and a significant decrease in worry, 
affective rumination and problem-solving pondering pre-to post intervention. Changes in the 
nonjudging mindfulness facet pre-to post intervention were found to predict changes in worry 
from pre-intervention to follow up. There was little evidence of a relationship between 
perfectionism and change in wellbeing variables. 
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Conclusions: Colouring, with or without mindfulness guidance, appears to increase aspects 
of mindfulness and improve wellbeing. Replication of these results, and further research 
exploring whether colouring is intrinsically mindful is warranted 
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Abstract 
Objectives: Colouring books for adults have become increasingly popular. Some of these 
books are marketed on the basis that they improve mindfulness and promote wellbeing. Using 
a randomised design, this study aimed to empirically explore whether the provision of guidance 
on how to colour mindfully is necessary to increase mindfulness, and to reduce worry, 
perceived stress and work-related rumination. Moreover, the study aimed to assess whether 
changes in mindfulness predicted changes in worry, perceived stress and work-related 
rumination. The extent to which trait perfectionism might impact on possible beneficial effects 
of colouring was also explored. 
Design: Sixty-four participants (49 female, 15 male, 84% Caucasian, mean age 36) were 
randomly assigned to either a mindfulness-instructed condition (MI) or non-mindfulness 
instructed condition (NI). Participants were instructed to colour in designs in a book on 10 
occasions over a two-week period. Mindfulness, worry, perceived stress and work-related 
rumination were measured pre and post the colouring intervention and at one-month follow up. 
Perfectionism was measured once, prior to the two-week colouring period. 
Results: Analysis of Covariance indicated no significant differences between conditions in 
post-colouring and follow up levels of mindfulness, perceived stress, worry or work-related 
rumination whilst controlling for pre-intervention scores. Oneway Repeated Measures 
Analysis of Variance for the whole sample indicated significant increases in acting with 
awareness and nonreacting mindfulness subscales, and a significant decrease in worry, 
affective rumination and problem-solving pondering pre-to post intervention. Changes in the 
nonjudging mindfulness facet pre-to post intervention were found to predict changes in worry 
from pre-intervention to follow up. There was little evidence of a relationship between 
perfectionism and change in wellbeing variables. 
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Conclusions: Colouring, with or without mindfulness guidance, appears to increase aspects of 
mindfulness and improve wellbeing. Replication of these results, and further research 
exploring whether colouring is intrinsically mindful is warranted.  
 
 
 
It should be noted that after the completion of the literature review and empirical paper, a 
recently published study by Mantzious and Giannou (2018) was located, and was subsequently 
included within the Discussion section of the empirical paper. 
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Introduction 
Mindfulness colouring books have surged in popularity over the last five years, with 
major book retailers offering close to 500 colouring books for adults within the UK. However, 
empirical investigation of whether colouring has the ability to enhance wellbeing through 
increased mindfulness is limited. This study aimed to assess whether colouring increases 
mindfulness, whether it is necessary to instruct participants to colour mindfully in order to 
increase mindfulness, if changes in mindfulness predict subsequent changes in wellbeing, and 
if wellbeing changes are related to perfectionism.   
Colouring in, the act of using pencils, crayons, or any other art form to fill in pre-
constructed designs is an easily accessible art activity. Whilst traditionally considered an 
activity for young children, more recently colouring has been promoted as an activity for adults. 
Whilst some are described as ‘adult colouring books’, others claim to offer relaxation and 
mindfulness through the use of focused colouring. Previous research into the effects of 
colouring on wellbeing, primarily using undergraduate samples, suggests evidence for positive 
outcomes of colouring such as decreased anxiety and increased positive affect (Carsley, Heath 
& Fajnerova, 2015; Curry & Kasser, 2005; Van der Vennet & Serice, 2012). Although some 
authors suggested mindfulness as the mechanism responsible for the improvement in wellbeing 
following colouring, few assessed this directly. Thus, despite the widespread use of 
mindfulness colouring books, there is limited empirical evidence for their effectiveness, and 
subsequently claims that the act of colouring can increase one’s mindfulness need further 
investigation. Critically, the majority of mindfulness colouring books do not offer theoretical 
information about mindfulness, nor provide instructions on how to mindfully colour, and imply 
that simply colouring in will increase mindfulness and decrease stress. This is at variance to 
the principles of mindfulness of being a ‘purposeful’ activity of focused attention that requires 
practice (Kabat-Zinn, 1994).  
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Mindfulness colouring books are marketed as being able to offer calm and relaxation 
to all. However, it is unclear whether they are particularly effective or contraindicated for 
individuals with certain types of personality traits. Perfectionism is a personality trait found to 
impact both negative and positive psychological outcomes (Chang, 2000). ‘Adaptive’ 
perfectionism has been conceptualised as a function of achievement and positive consequences, 
whilst ‘maladaptive’ perfectionism is driven by avoidance of failure (Hamachek, 1978; Slade, 
1982). People with maladaptive perfectionism traits are attuned to failure whilst setting 
unrealistic high standards for themselves, and experience high negative affect when the 
standards are not achieved (Frost, Marten, Lahart & Rosenblate, 1990). It could be 
hypothesised that when someone with high maladaptive perfectionism is given an intricate 
pattern to colour, they are likely to set themselves high standards for colouring it in, and may 
experience a negative effect if the colouring is viewed as inadequate e.g. going outside of the 
lines. As a result, this study explored the relationship between the potential positive effects of 
colouring and trait perfectionism.      
Mindfulness, originally an Eastern philosophy from Tibetan Buddhism, has become a 
very popular concept in Western society. John Kabat-Zinn, the leader of secular mindfulness, 
defines the concept as “the awareness that emerges through paying attention, on purpose, in 
the present moment” in an accepting and non-judgemental way (Kabat-Zinn, 2003, p. 145). 
Kabat-Zinn (1994) proposed that “mindfulness arises from the simultaneous cultivation of 
three components: (a) clear intention as to why one is practicing, such as for self-regulation, 
self-exploration, or self-liberation; (b) an attention characterised by the observation of one’s 
moment-to-moment experience without interpretation, elaboration, or analysis; and (c) a 
quality of attending characterised by an attitude of acceptance, kindness, compassion, 
openness, patience, nonstriving, equanimity, curiosity, and nonevaluation” (Carmody, Baer, 
Lykins & Olendski, 2009, p. 614). It should be noted that whilst mindfulness is generally 
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considered a state of being, it is also considered a skill that can develop with practice (Linehan, 
1993). Mindful practice tends to involve individuals focusing their attention on one aspect in 
the present moment, e.g. breathe, noticing when their attention shifts or wanders, without 
reacting or judging, and gently bringing their attention back to the present focus. Guidance for 
mindfulness practice can be applied to any experience, with evidence of ordinary activities, 
such as washing dishes, increasing mindfulness when accompanied with mindfulness 
instructions (Hanley, Warner, Dehili, Canto, & Garland, 2015). As discussed, mindfulness 
colouring books do not offer any guidance as to how consumers should undertake colouring.
 Theoretical models for the effectiveness of mindfulness in increasing psychological 
wellbeing and reducing distress (Shapiro, Carlson, Astin, & Freedman, 2006) suggest that 
increased self-regulation of thoughts and feelings, and increased openness and acceptance, lead 
to the development of an increased ability to observe thoughts (and by association, emotions), 
as passing, temporary events in the mind, as opposed to the perception of thoughts as factual 
events or true reflections of self, (Fresco, Segal, Buis, & Kennedy, 2007). The absence of this 
observational ability is characteristic of individuals with highly negative and self-critical 
thinking styles, which can result in maladaptive behaviour, often in the context of mental health 
conditions such as depression and anxiety.       
 In clinical samples, mindfulness practice has been shown to be effective in ameliorating 
symptoms associated with a large range of mental health difficulties, and is a National Institute 
of Health and Care Excellence recommended treatment for recurrent depression (NICE, 2009). 
Mindfulness is also a central component in many psychological therapies for distress including 
Mindfulness-Based Stress Reduction (MBSR; Kabat-Zinn, 1990), Mindfulness-Based 
Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002), Dialectical Behaviour 
Therapy (DBT; Linehan, 1993) and Acceptance and Commitment Therapy (ACT; Hayes, 
Strosahl, & Wilson,1999) with meta-analyses finding medium effect sizes for the interventions 
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(Fjorback, Arendt, Ørnbøl, Fink, & Walach, 2011; Grossman, Niemann, Schmidt, & Walach, 
2004).             
 The beneficial effects of mindfulness on wellbeing have been shown to be linked to 
several psychological constructs often underpinning psychological distress. Previous literature 
has indicated that increased mindfulness is associated with a reduction of symptoms including 
anxiety, worry, stress and rumination (Jain et al., 2007; Nolen-Hoeksema, Wisco & 
Lyubomirsk, 2008; Ramel, Goldin, Carmona, & McQuaid, 2004; Segal, Williams & Teasdale, 
2002; Shapiro, Astin, Bishop, & Cordova, 2005; Teasdale, Segal, & Williams, 1995). Worry 
and rumination are both perseverative cognitions shown to maintain psychological distress and 
stress (Querstret & Cropley, 2012). Worry has been conceptualised as anxious, repetitive 
thoughts about potential negative events (Roemer & Borkovec, 1993) and is the fundamental 
feature underpinning Generalised Anxiety Disorder (American Psychiatric Association, 2013). 
Rumination has been most widely conceptualised as a response style (Nolen-Hoeksema, 1991) 
which “involves repetitively and passively focusing on symptoms of distress, and on the 
possible causes and consequences of these symptoms” (Nolen-Hoeksema et al., 2008, p.400), 
and is characteristic of individuals with clinical depression (Nolen-Hoeksema, 2000). Whilst 
worry and rumination share many similar characteristics and are highly correlated, there is 
strong evidence that they are distinct constructs (Fresco, Frankel, Mennin, & Heimberg, 2002). 
One difference is that whilst worry tends to be focused on future negative events, rumination 
tends to be focused on negative events from the past (Barlow, 2002). Crucially, for both 
constructs, the focus of one’s attention is not on the present moment, in direct contrast to 
mindfulness which guides individuals to focus their attention in the “here and now” to develop 
in the present attention.  Although worry, and rumination are characteristic of certain mental 
health diagnoses as discussed, they are also seen as coping styles to many types of stress. As 
such, mindfulness-based training has been shown to be transdiagnostic with evidence of 
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effectiveness in reducing stress and improving wellbeing in a wide variety of clinical and non-
clinical populations (Shapiro et al., 2005).       
 One area where psychological distress such as stress, worry, and rumination has been 
shown to negatively impact performance is within occupational settings. Worry and rumination 
are considered to impact one’s ability to “detach” from the workplace and subsequently impact 
on job stress and ill-health (Cropley, Michalianou, Pravettoni, & Millward 2012). Evidence 
suggests that mindfulness-based interventions may be effective in reducing job stress and 
improving job satisfaction (Klatt, Buckwoth, & Malarkey, 2009).     
 It is important to note that although mindfulness is commonly discussed in association 
with relaxation (Alper, 2016), the former is focused on attention, and the latter on arousal. 
Whilst both constructs have shown to reduce distress, research suggests that mindfulness is 
unique in its ability to reduce distress by reducing rumination (Jain, et al., 2007).  
 The key aim of this study was to assess the effect of colouring on mindfulness, 
specifically whether it was necessary to instruct participants to colour mindfully in order to 
increase mindfulness. Given the established relationship between mindfulness and stress, 
worry and rumination, this study also aimed to explore whether giving participants instructions 
to colour mindfully would lead to greater reductions in perceived stress, worry and rumination. 
In addition, with the aim of gaining advanced understanding of the potential effects of 
mindfulness on variables of wellbeing, this study aimed to investigate whether changes in 
mindfulness over the course of a colouring intervention (assessed prior to outcome variables) 
predicted change in perceived stress, worry and rumination. It is likely that people devoting 
some time to a mindful activity are likely to have a beneficial outcome such as less stress and 
worry. However, the empirical question in this study is whether this occurs in the absence of 
changes in mindfulness. The design of this study enabled assessment of whether colouring 
decreases perceived stress, worry or work-related rumination without any change in 
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mindfulness by measuring the dependent variables at three time-points (pre-intervention, post-
intervention and at one-month follow up). Furthermore, this study explored whether the 
potential positive effects of colouring would be reduced in those with high maladaptive 
perfectionism.           
 The following hypotheses were tested: 
1. Being instructed to mindfully colour in a pre-constructed design will be more effective 
at increasing mindfulness compared to colouring in with no instructions. 
2. Being instructed to mindfully colour in a pre-constructed design will be more effective 
at reducing worry, rumination and perceived stress compared to colouring in with no 
instructions. 
3. Changes in mindfulness, over the course of the two-week intervention will predict 
changes in worry, rumination and perceived stress from baseline to one month follow 
up. 
4.  Maladaptive trait perfectionism will be negatively correlated with changes in 
mindfulness, perceived stress, rumination and worry. 
Method 
Design 
A randomised repeated measures experimental design was used. A randomised design 
is considered to be the gold standard approach to assessing efficacy (Spieth, Kubasch, Penzlin, 
Illigens, Barlinn, & Siepmann, 2016), and is outlined by NICE guidance as “the most 
appropriate source of evidence for judging the effectiveness of interventions” (National 
Institute for Health and Care Excellence, 2013, section 1.5.1). True randomisation ensures all 
participant characteristics or confounding variables are balanced across conditions, and thus 
that groups are comparable at baseline.  
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There was one between-participants independent variable (colouring condition). 
Participants were randomly assigned to either a non-instructed colouring condition (NI) or 
mindfulness-instructed colouring group (MI). Randomisation was completed manually by the 
experimenter picking either a white or pink thread from an envelope, signifying assignment to 
the NI and MI condition respectively. There were four outcome variables each measured three 
times: pre-colouring intervention (T1), post-colouring intervention (T2), and one-month 
follow-up (T3). The outcome variables were mindfulness, perceived stress, worry and work-
related rumination. Perfectionism was also measured but only once at pre-intervention.  In line 
with recommendations from Preacher (2015), this design enabled assessment of whether 
mindfulness change (i.e. the difference between T1 and T2 scores) predicts later change scores 
in perceived stress, worry and rumination (i.e. the difference between T1 and T3 scores) and 
makes inference of causality more tenable. Questionnaire data were collected through the 
online questionnaire system Qualtrics software, copyright © 2017 Qualtrics Insight.  
  
Participants         
Participants were employed adults recruited through opportunity sampling with the use 
of advertising posters (Appendix B). Participants were eligible for the study if they were 18 
years of age or above and in either part-time or full-time employment. Participants were not 
eligible for the study if they were currently receiving medication or psychological therapy for 
anxiety or depression, or if they had a severe difficulty/impairment with hand mobility or sight, 
or would be unable to complete a colouring exercise. University of Surrey staff within the 
Clinical Psychology doctorate team were not eligible for the study.  
 
Materials 
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All participants were provided with a bespoke University of Surrey colouring book, 
created specifically for a previous Master’s study (Brenton & John, 2016). The colouring book 
consisted of 19 pages of colouring designs on A4 premium quality paper (Appendix C). The 
colouring designs were chosen from a colouring book provided by the Michael O’Mara 
company (Arnold, 2016). Following a number of publishers being contacted, the publisher 
gave permission for use of the materials. To ensure the designs were gender neutral, and catered 
for various levels of dexterity, 10 independent raters were asked to rate 33 designs on their 
intricacy, and gender appeal. Based on this, a varied selection of colouring designs were chosen 
to create the colouring book. The colouring books included no mention of “mindfulness”, 
“stress” or “wellbeing”. All participants received an identical 12 piece set of Staedtler 
colouring pencils (black, brown, bright yellow, light yellow, dark green, light green, dark blue, 
light blue, red, orange, pink, purple). 
Participants were also provided with a diary sheet, consisting of a two-week schedule 
allowing participants to keep a record of when they participated in the colouring activity 
(Appendix D). 
 
Measures 
The Five Facet Mindfulness Questionnaires-Short form (FFMQ-SF; Bohlmeijer, ten 
Klooster, Fledderus, Veehof, & Baer; 2011) is a 24-item scale which measures five facets 
previously found by research to be involved in mindfulness; observing (e.g.“I notice the smells 
and aromas of things”), describing (e.g. “I’m good at finding words to describe my feelings”), 
acting with awareness (e.g. “I rush through activities without being really attentive to them”), 
nonjudging of inner experiences (e.g.“I tell myself I shouldn’t be thinking the way I’m 
thinking”), and non- reactivity to inner experiences (e.g. “I watch my feelings without getting 
carried away by them”). The scale is a revised version of the original 39-item FFMQ, which 
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has been widely used and shown evidence for construct validity and internal reliability (Baer, 
Smith, Hopkins, Krietemeyer & Tony, 2006), and validity in community as well as clinical 
populations (Bohlmeijer et al., 2011). The FFMQ-SF used within this study has 4 items for 
Observing and 5 items for the remaining 4 factors. The FFMQ-SF has been shown to replicate 
the 39-factor model, and thus has construct validity and convergent validity (Bohlmeijer et al., 
2011). 
 
The Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec, 1990) 
is a 16-item scale assessing trait worry. Items are responded to on a 5-point likert scale of 1(not 
at all typical for me) to 5(very typical of me). Items include “My worries overwhelm me”, 
“When I am under pressure I worry a lot” and “I never worry about anything”. The 
psychometric properties have been measured by several authors in non-clinical populations and 
shown to have good test-retest reliability, high internal consistency, and is unrelated to social 
desirability (Meyer et al., 1990).  
 
The Work-Related Rumination Questionnaire (WRRQ; Cropley et al., 2012) is designed to 
measure perseverative thinking about work-related issues  and is comprised of 15 items, which 
are divided into three subscales: affective rumination, problem-solving pondering, and 
detachment. Examples of questions within the measure include “Do you become tense when 
you think about work related issues in your free time?” (affective rumination), “I find solutions 
to work-related problems in my free time.” (problem-solving pondering) and “I am able to stop 
thinking about work-related issues in my free time.” (detachment). The detachment scale has 
been shown to be strongly negatively correlated with the other two subscales (Cropley et al., 
2012). Items are responded to against a 5- point likert scale ranging from 1(“Very 
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seldom/never”) to 5(“Very often/always”) and each subscale has a total range of 0-25. Previous 
studies have shown good internal consistency (Querstret & Cropley, 2012). 
 
The Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein,1983) is the most widely 
used measure of perceived stress and is designed to measure “the degree to which individuals 
appraise situations in their lives as stressful” (Cohen, 1986, p.716), as opposed to measuring 
the objective presence of stressors in an individual’s life. It consists of 10 items which are 
responded to on a 5-point likert scale ranging from 0 (Never) to 4(Very Often). Examples of 
items “In the last month, how often have you felt nervous and stressed?” and “In the last month, 
how often have you felt things were going your way?” The PSS has been shown to have 
reliability and validity in community-based samples (Cohen et al., 1983) and cross cultural 
validity (Remor, 2006; Reis, Hino, & Añez, 2010). For the purpose of this study’s timescale, 
items were amended to assess the degree to which the items were felt within the last week (as 
opposed to the last month), based on evidence of reliability after this adaptation (Örücü, & 
Demir, 2009; Lee, 2012). 
 
Almost Perfect Scale – Revised (APS-R; Slaney et al., 2001) consists of three subscales 
measuring adaptive (order, standards) and maladaptive (discrepancy) perfectionism and has a 
total of 23 items. Items are responded to on a 7-point likert scale of 1 (Strongly disagree) to 
7(Strongly agree). Examples of items on the Almost Perfect Scale-Revised include “I am 
orderly person” (order), “I have high expectations for myself” (standards) and “Doing my best 
never seems to be enough” (discrepancy). Reliability estimates have been shown to be very 
good (Slaney et al. 2001), and other authors have found the three subscales to emerge in 
exploratory factor analysis (Vandiver & Worrell, 2002). Due to an error in the development of 
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the survey, the final 6 items were omitted (2 standards, 4 discrepancy). See Appendices E – I 
for measures.  
In addition, demographic questions were asked (age, ethnicity, relationship status, and 
education level). Furthermore, participants were asked whether they engaged in meditation 
(yes/no) and to what extent they engaged in meditation (daily, weekly, monthly, less than 
monthly, see Appendix J). This was due to substantial evidence that the factor structure and 
validity of the FFMQ differs for people who practice meditation compared to those who do not 
(Baer et al., 2006). The questionnaire at the second time-point asked participants to input 
information from their diary sheet of how long they had spent colouring, and on what 
days/times of the day. In addition, participants were asked to separately rate on a scale of 1-5 
how “mindful” and “relaxing” they experienced the colouring to be (Appendix K). This was 
due to previous authors suggesting participants’ experience of the colouring activity to be 
mindful and relaxing may impact outcomes (Carsley, Heath, & Fajnerova, 2015).  
Procedure 
All participants received an enveloped pack including colouring book, pencils, 
instructions relevant to the condition to which they had been allocated, participant information 
sheet, consent form and diary sheet (Appendices L and M). All participants went through the 
same experimental procedure as outlined in Figure 1. 
 
Figure 1:  Stages of experimental design for both conditions.        
Each participant was provided with an individual “person specific code” located inside 
their colouring book, which they were asked to input when completing all questionnaires in the 
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Qualtrics surveys at T1, T2 and T3. The code consisted of 4 numbers, and identified the 
assigned condition of each participant to the experimenters for analysis purposes.  
Participants were asked to complete the first online questionnaire to mark the start of 
their two-week block of colouring. Participants were instructed to spend 20 minutes colouring, 
for five out of seven days a week, for a two-week period. Participants were informed they could 
choose which ten days, out of the two weeks, and when and where they did the colouring 
activity. The only difference between conditions were the instructions given with regards to 
the colouring.  
Participants in the MI colouring condition were provided with information about the 
concept of mindfulness, and were given instructions guiding them to colour ‘mindfully’. For 
example, they were asked to focus their attention to the colours, shapes, patterns of the designs 
they coloured, and instructed to gently bring their attention back to the colouring if their 
attention wandered. In contrast, the NI colouring condition were just instructed to “please 
spend 20 minutes a day colouring” and were not provided with any mention of mindfulness. 
(See Appendices N and O). All participants were asked to keep a record of when they 
participated in the colouring activity using the diary sheet provided. They were informed they 
would be asked to provide this information within the second online questionnaire. At the end 
of the two-weeks, all participants were sent (via email) a link to a second online questionnaire. 
A third and final online questionnaire link was sent to all participants at one-month follow up. 
 
Ethical issues 
This study received a Favourable Ethical Opinion (Appendix P) from the Faculty of 
Health and Medical Sciences Ethics Committee at the University of Surrey. As a non-clinical 
sample was used, stress and worry levels were expected to be within the ‘typical’ population 
range. Participants were given contact details of the researchers should they have any queries, 
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and were given debriefing information providing information on mindfulness and resources for 
wellbeing (Appendix Q). 
For the purpose of anonymity, participants were given individual number codes and did 
not use their names when completing questionnaires. This was particularly important as 
University of Surrey staff were recruited and may have been known to the researchers. 
Anonymity would also allow participants to more honestly report their job stress, without 
fearing any implications and thus reduce social desirability bias. As colouring is an activity 
commonly used by children and adults, no risk of harm was anticipated.  
 
Statistical Analysis Strategy 
Initially, chi-square and independent samples t-test were conducted to assess success 
of randomization. This involved assessing whether the two groups were comparable on 
continuous (age) and categorical demographic variables (gender, relationship status, ethnicity, 
education level), as well as on pre-intervention measurements of the dependent variables 
(mindfulness subscales, worry, work-related rumination subscales, perceived stress) and the 
perfectionism subscales. Prior to this, histograms of each continuous variable in each group 
were examined. Histograms showed distributions that were not markedly skewed and 
comparable for both conditions (Appendix R) indicating parametric tests were appropriate. For 
hypotheses 1 and 2, the planned analysis was repeated measures analysis of covariance 
(ANCOVA) using pre-intervention scores for each dependent variable as a covariate, post-
intervention and follow up outcomes on each dependent variable as the within-participants 
factor, and colouring condition as the between-participants factor. In the event of equivalence 
between the two groups, the secondary plan was to conduct One-way Repeated Measures 
ANOVA for the whole sample to assess changes in outcome measures over time. For 
hypotheses 3 and 4, correlation analyses were conducted initially to assess the utility of running 
regression analyses. 
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Currently, an a priori sample size calculation for ANCOVA with repeated measures is 
difficult to achieve with GPower sample size software. As a result, GPower was used to 
estimate sample size for a simplified ANCOVA with one-month follow up as the dependent 
variable and pre-intervention score as the covariate (Hypotheses 1 and 2). Effect size 
benchmarks were used in GPower in the absence of a directly comparable existing study in the 
literature. To detect a large effect size (f = .40) with alpha = .05 and beta = .80, GPower 
indicated 26 participants per group. For the Repeated Measures Oneway ANOVA, a total 
sample size of 52 (i.e. 2 x 26) would allow detection of at least a medium effect size (f = .25). 
Regarding Hypothesis 3, a sample size of 52 could detect a medium effect size (f2 = .15) in a 
linear regression analysis. For Hypothesis 4, this sample size could detect a moderate to large 
effect size (r = .4) in a bivariate correlation analysis. 
Results 
Compliance and Attrition 
One hundred people expressed interest in the study. Of these, eighty-two participants 
enrolled (42 MI condition, 40 NI condition). Eighteen of these participants (10 MI, 8 NI) 
subsequently dropped out of the study before completion. A total of sixty-four participants (32 
MI, 32 NI) completed the study (see Figure 2). The 78% completion rate suggests the colouring 
activity was well tolerated and agreeable to participants as an intervention. Participants were 
not obliged to give reasons for dropout, although those that did stated schedules and ill health 
as contributing factors. There were no reported adverse effects as a result of participating in 
the study.   
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Figure 2. Illustration of number of participants who completed each stage of the design. 
 
Attrition analyses were conducted with two-tailed t-tests to compare dropouts with non-
dropouts on all measures in the study. No statistical differences were found (see Appendix S).
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Table 1.  
 
Demographic data for participants in Mindfulness-Instructed and Non-Instructed conditions. 
 
 Mindfulness-Instructed Non – Mindfulness Instructed  Statistical comparison at 
pre-intervention 
   Pearsons 
Chi-
squared 
t df p 
Total N 32 32     
Gender (Male, Female) 11, 21 4, 28 4.267  1 .039 
Mean age (standard 
deviation)  
38.28 (11.71) 35.34 (10.53)  1.055 62 .30 
Ethnicity White British = 24 
White European = 1 
White Other =1 
Black or Black British Caribbean = 1 
Asian or Asian British Indian = 2 
Asian or Asian British Other = 1 
White and Black Caribbean =1  
Other = 1 
White British = 25 
White Irish = 1 
White European = 2 
White Other = 0 
Black or Black British Caribbean =1 
Black or Black British Other = 1 
Asian or Asian British Other = 1 
White and Black Caribbean = 1 
.474  1 .49 
Relationship status Married = 17 
Single = 7 
Divorced = 0 
Separated = 0 
Widowed = 0 
Cohabiting= 7 
Other = 1 
Married = 10 
Single = 10 
Divorced = 0 
Separated = 0 
Widowed = 0 
Cohabiting= 10 
Other = 2 
1.164  1 .28 
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 Mindfulness-Instructed Non – Mindfulness Instructed  Statistical comparison at 
pre-intervention 
   Pearsons 
Chi-
squared 
t df p 
Prefer not to say = 0 Prefer not to say = 0 
Education Level No formal qualification = 0 
GCSEs/O-Levels/NVQ/Equivalent = 2 
A-Levels/Equivalent = 4 
Undergraduate degree = 18 
Postgraduate degree = 7 
Prefer not to say = 1 
No formal qualification = 0 
GCSEs/O-Levels/NVQ/Equivalent = 1 
A-Levels/Equivalent = 6 
Undergraduate degree = 15 
Postgraduate degree = 10 
Prefer not to say = 0 
 
.097  1 .76 
Meditators (and 
frequency) 
Yes = 3 
No = 29 
 
(Weekly =3) 
 
Yes = 4 
No = 28 
 
(Daily = 1 Weekly =3) 
 
0.16  1 .69 
 
 
 
 
 
 
 
 
 
 
 26 
Preliminary Analyses  
Demographic variables To conduct chi-square analyses, the variables 
relationship status, ethnicity, and education were collapsed into two categories. 
Participants were categorised into single or in a relationship, white or non-white, and 
below/under undergraduate level respectively. Chi-square analysis showed no 
differences in the composition of the two groups in terms of relationship status, 
ethnicity or education.  Chi-square analysis found a significant relationship between 
gender and condition, c2 (2, 63)= 4.267, p = .039). There were higher numbers of males 
in the MI group compared to the NI group whereas the reverse was the case for females. 
Independent samples t-test found no difference between groups for age (see Table 1 for 
demographic data). 
 
Outcomes variables at pre-intervention Independent t-tests found no 
statistically significant differences between conditions for worry, perceived stress, the 
five subscales of the FFMQ-SF (observing, describing, awareness, nonreacting, 
nonjudging), the three subscales for the APS-R measure (order, standards, discrepancy) 
or problem-solving pondering and detachment subscales of the WRRQ. A statistically 
significant difference was found in the pre-intervention ‘affective rumination’ subscale 
of Work-related Rumination measure between conditions (t = -2.91, p = .005) with 
higher affective rumination in the NI condition (M = 15.69, SD = 3.23) compared to the 
MI condition (M = 12.84, SD = 4.50). See Table 2. 
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Table 2.  
 
Pre-intervention scores for dependent variables.  
 
 Mindfulness-
Instructed 
Non -
Mindfulness 
Instructed 
Statistical comparison at 
pre-intervention 
 M SD M SD t df p 
Perceived Stress 14.84 6.33 16.9 7.1 -1.226 62 .225 
Worry 49.28 10.56 55.03 13.52 -1.896  62 .063 
Mindfulness 
Subscales 
Observe 13.65 3.15 14.56 2.35 - 1.304* 57.418 .19 
Describe 17.5 2.88 18.0 2.93 -.688 62 .49 
Actaware 14.69 2.97 15.16 3.17 -. 610 62 .54 
Nonjudge 15.06 3.23 14.88 3.01 .240 62 .81 
Nonreact 15.12 3.16 14.56 3.09 .720 62 .47 
Work-
Related 
Affective 
Rumination 
12.84 4.5 15.69 3.23 -2.91 62 .005** 
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 Mindfulness-
Instructed 
Non -
Mindfulness 
Instructed 
Statistical comparison at 
pre-intervention 
 M SD M SD t df p 
Rumination   
subscales 
 
Problem 
Solving 
Pondering 
14.63 4.18 15.53 2.96 -1.0 62 .32 
Detachment 17.34 4.29 15.78 3.16 1.66 62 .10 
Perfectionism 
subscales 
Standards 28.84 3.89 28.59 4.02 .253 62 .80 
Order 21.97 5.03 22.06 4.06 -.082 62 .94 
Discrepancy 29.31 8.48 30.81 8.29 -7.16 62 .48 
*  equal variance not assumed  
** significant at .01 level 
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For each dependent variable, the participants’ pre-intervention scores were 
compared to norms for each measure. For perceived stress and worry, participants’ pre-
intervention scores were in the moderate range. Comparisons of baseline scores for 
mindfulness subscales of the FFMQ-SF showed higher mindfulness scores compared 
to norms from authors within a sample of depressed participants, as expected. For work-
related rumination, scores were comparable to a large occupational sample. 
Participant’s baseline scores for the standards and order subscales of the APS-R were 
in the high end. Given the missing data for four items contributing to discrepancy it is 
not possible to comment on participants’ baseline scores. See Table 3 for Cronbach’s 
alpha data. 
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Table 3. 
Cronbach’s alpha for dependent variables at each time point 
 T1 T2 T3 
Perceived Stress .89 .88 .90 
Worry .93 .92 .93 
Mindfulness 
Subscales 
Observe .76 .81 .89 
Describe .82 .85 .87 
Actaware .76 .86 .83 
Nonjudge .82 .80 .85 
Nonreact .76 .81 .82 
Work-
Related 
Rumination   
subscales 
Affective 
Rumination 
.90 .88 .95 
Problem 
Solving 
Pondering 
.80 87 .89 
Detachment .82 .83 .79 
Perfectionism 
subscales 
Standards .70   
Order .86   
Discrepancy .87   
 
Mean duration and frequency of colouring  
Histograms (Appendix T) indicated distribution of duration of colouring and 
number of colouring occasions were similar for the two groups and looked normal. 
Subsequent independent samples t-test found no statistically significant difference for 
mean duration of colouring, and number of occasions of colouring between conditions 
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(Table 4), however there was evidence that participants in the MI condition spent more 
time colouring compared to the NI condition (p = .07).  Thus, engagement of 
participants in the colouring intervention was comparable across conditions and the 
data suggested good adherence to the intervention protocol. 
 
 
Table 4. 
 
 Mean and standard deviations for duration and frequency of colouring for both 
conditions 
 
 Mindfulness -
Instructed 
Non- Mindfulness 
Instructed 
T-test 
 N M SD N M SD t df p 
Duration of 
colouring 
(minutes) 
32 217.66 48.50 32 194.78 52.37 1.81 62 .075 
Occasion of 
colouring 
32 10.50 1.97 32 10.16 2.52 .609 62 .545 
 
Main results by hypotheses 
Given the findings that the conditions differed in composition by gender, this 
was included as an additional between-participants factor in the repeated measures 
ANCOVA. Thus, repeated measures ANCOVA were used to compare post-
intervention, and follow up outcomes (within-participants factors) between groups, 
with pre-intervention data entered as a covariate, and condition and gender as between-
participants factors.          
 To more conservatively protect against Type I error, post hoc Bonferroni tests 
were run for all comparisons of post- intervention and follow group means. 
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Hypothesis 1(MI condition will be more effective at increasing mindfulness 
compared to NI). Repeated measures ANCOVA found no differences between 
conditions on mindfulness at post-intervention, or follow up, and no gender x condition 
interaction (Table 5). The null hypothesis thus cannot be rejected.
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Table 5. 
ANCOVA analysis for Hypothesis 1 and 2. 
  Condition Condition x Gender 
  F Df Df error p F Df Df 
error 
p 
Mindfulness 
Subscales 
Observe 2.627 1 59 .11 13.228 1 59 .204 
Describe .284 1 59 .596 .737 1 59 .394 
Actaware .314 1 59 .577 1.726 1 59 .194 
Nonjudge .920 1 59 .341 .322 1 59 .572 
Nonreact 1.081 1 59 .303 .270 1 59 .605 
Perceived Stress .664 1 59 .418 .547 1 59 .463 
Worry 2.273 1 59 .137 1.794 1 59 .186 
Work-Related 
Rumination 
Subscales 
Affective 
Rumination 
 
.696 1 59 .408 .834 1 59 .365 
Problem-Solving 
Pondering 
.006 1 59 .937 .793 1 59 .377 
Detachment .401 1 59 .529 .000 1 59 .993 
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Hypothesis 2 (MI condition will be more effective at reducing perceived stress, 
worry and work-related rumination that NI). Repeated measures ANCOVA found no 
differences between conditions on worry, work-related rumination or perceived stress 
at post-intervention, or follow up (See Table 5). No gender x condition interaction was 
found. The null hypothesis thus cannot be rejected.  
 Oneway Repeated ANOVA for Hypothesis 1 and 2 Given the ANCOVA 
analysis indicated that the groups did not differ in mindfulness or the outcome variables 
at post-intervention or follow-up, several one-way repeated measures ANOVAs were 
conducted to assess whether significant change in mindfulness, worry, work-related 
rumination, and perceived stress occurred across the 3 time points of the intervention 
(pre-intervention, post-intervention and follow up) for the whole sample (Table 6). 
Greenhouse-Geisser corrected value is reported when the sphericity assumption was 
violated. 
Worry A repeated measures ANOVA with a Greenhouse-Geisser correction 
showed that mean worry differed significantly between the three time-points [F (1.526, 
96.135) = 5.629, p = .009]. Post hoc tests using the Bonferroni correction revealed a 
significant decrease in worry from pre-intervention to post-intervention with a small 
effect size (p = .01, d = 0.2). There was no significant difference between post-
intervention and follow-up intervention.  
Perceived stress A repeated measures ANOVA showed no significant changes 
in perceived stress across the three time-points [F(2, 126) = 1.756,  p = .18].  
Subscales of mindfulness A repeated measures ANOVA showed no significant 
changes across the three time-points for observe, describe and nonjudge [F
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110.967) = 0.438, p = .62, F(2,126) = .170, p = .84, F(1.706, 107.486) = 2.542, p = .092 
respectively]. 
A repeated measures ANOVA with a Greenhouse-Geisser correction showed 
that mean scores for actaware differed significantly between the three time-points [F 
(1.777, 111.933) = 5.210, p = .009]. Post hoc tests using the Bonferroni correction 
revealed a significant increase in the awareness facet of mindfulness from pre-
intervention to post-intervention with a small effect size (p = .017, d = 0.3) and no 
difference between post-intervention and follow-up.   
A repeated measures ANOVA with a Greenhouse-Geisser correction showed 
that mean scores for the nonreact subscale differed significantly between the three time-
points [F(1.808, 113.919) = 4.598, p = .015]. Post hoc tests using the Bonferroni 
correction revealed a significant decrease with a small effect size from pre-intervention 
to follow up (p = .04, d = 0.26).  
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Table 6. 
 
 
Mean and standard deviation for dependent variables at pre-intervention, post-intervention and one month follow-up across both 
conditions, and ANOVA analysis,  
 
 
 Pre-
intervention 
 
 
Post-
intervention 
Follow-up ANOVA analysis 
Mean 
(Standard deviation) 
F Df  Df error p 
Perceived Stress 
 
15.875  
(6.76) 
14.53  
(5.09) 
15.66  
(6.53) 
1.756 2 126 .177 
Worry 52.16  
(12.38) 
49.42  
(10.88) 
49.78 
(11.61) 
5.629* 1.526 96.135 .009*** 
Mindfulness 
Subscales 
Observe 14.11  
(2.80) 
14.36  
(2.76) 
14.27  
(2.99) 
.438* 1.761 110.967 .62 
Describe 17.75 
 (2.90) 
17.81  
(2.83) 
17.66  
(3.04) 
.170 2 126 .84 
Awareness 14.92  
(3.06) 
15.80  
(2.92) 
15.66  
(2.98) 
5.21* 1.777 111.93 .009*** 
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 Pre-
intervention 
 
 
Post-
intervention 
Follow-up ANOVA analysis 
Mean 
(Standard deviation) 
F Df  Df error p 
Nonjudge 14.97  
(3.10) 
15.56  
(2.92) 
15.40  
(3.17) 
2.542* 1.706 107.486 .092 
Nonreact 14.84 
 (3.11) 
15.5  
(2.75) 
15.61  
(2.89) 
4.598 1.808 113.919 .015** 
Work-Related 
Rumination 
Subscales 
Affective 
Rumination 
14.27  
(4.14) 
13.34  
(3.53) 
13.64  
(4.45) 
3.168 2 126 .045** 
Problem-
Solving 
Pondering 
 
15.08 
(3.62) 
14.0  
(3.50) 
13.80  
(3.73) 
8.536 2 126 .0001*** 
Detachment 16.56  
(3.82) 
17.03  
(3.56) 
16.88  
(3.50) 
1.092 2 126 .339 
 
 
* Greenhouse-geisser correction  
** significant at .05 level 
*** significant at .01 level 
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Subscales of Work-related rumination A repeated measures ANOVA showed 
mean affective rumination significantly differed across the three time-points [F(2,126) 
= 3.168, p = .045).  Post hoc tests using the Bonferroni correction revealed a significant 
decrease in affective rumination from pre-intervention to post-intervention only with a 
small effect size (p = 0.26, d = 0.24). There was no significant difference between post-
intervention and follow-up, indicating that the change in affective rumination was 
maintained at follow-up.  
Mean scores for problem-solving pondering were found to significantly differ 
across the three time-points [F(2,126) = 8.536, p <.0001]. Post hoc tests using the 
Bonferroni correction revealed a significant decrease in problem-solving pondering 
from pre-intervention to post-intervention (p = .005, d = .030), and from pre-
intervention to follow up (p = .001, d = 0.35), both with small effect sizes.  
No significant changes across the three time-points were observed for 
detachment subscale [F (2, 126) = 1.092, p = .339]. 
 
Hypothesis 3: (Changes in mindfulness, over the course of the intervention will 
predict changes in perceived stress, worry, work-related rumination at one month 
follow up). Scatterplots were used initially to ensure there was not a curvilinear 
relationship between variables. Pearson’s correlation was used to assess a relationship 
between change scores (T2-T1) in the five facets of mindfulness, and change scores 
(T1-T3) in worry, perceived stress, and work-related rumination subscales. See Table 
7.            
 A significant positive correlation between change score in FFMQ facet 
nonjudging and worry at follow up (r = .397, p = .001) was found. This suggests the 
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bigger the increase in nonjudge from pre-intervention to post-intervention (as indicated 
by a positive change T2-T1 change score), the bigger the reduction of worry from T1 
to T3 (as indicated by a positive T1-T3 change score). Linear regression analysis found 
that change in mindfulness nonjudge from pre-intervention to post-intervention 
significantly predicted the change in worry from pre-intervention to follow-up, b=-
.397,t(62)= -3.405, p = .001. Change in nonjudge over the course of the colouring 
intervention explained a significant proportion of variance in worry change score (R2 = 
.158, F(1, 62) = 11.597, p = .001. No other significant correlations were found. 
Table 7.  
Pearson’s correlation for Mindfulness subscale change scores (T2-T1) and change 
scores (T1-T3) for perceived stress, worry and work-related rumination subscales. 
Mindfulness 
subscales 
change 
score 
Perceived 
Stress 
Worry Work-related rumination 
Affective 
Rumination 
Problem-
Solving 
Pondering 
Detachment 
Observe r= .105 
p=.409 
r=.208 
p=.098 
r=-063 
p=.623 
r= .157 
p=.216 
r=-.178 
p=.159 
Describe r= .126 
p=.321 
r=-.009 
p=.943 
r=-.047 
p=.713 
r= .209 
p=.098 
r=-.057 
p=.655 
Actaware r=.071 
p=.578 
r=-.127 
p=.318 
r=-.048 
p=.707 
r=.027 
p=.830 
r= .099 
p=.434 
Nonjudge r= .069 
p=.586 
r= .397 
p=.001* 
r=-.095 
p=.454 
r= .100 
p=.434 
r=-.237 
p=.06 
Nonreact r=-.081 
p=.526 
r=.125 
p=.327 
r=-.043 
p=.737 
r=-.085 
p=.505 
r=-.148 
p=.244 
* significant at .01 level 
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Hypothesis 4	 (Maladaptive trait perfectionism will be negatively correlated 
with changes in mindfulness, stress, rumination and worry from pre-intervention to 
follow up). Scatterplots were used initially to ensure there was not a curvilinear 
relationship between variables. Correlational analysis using the subscales of the APS-
R and total change score for each dependent variable (T1-T3) were conducted (Table 
8). A significant positive correlation was found between perceived stress change and 
discrepancy (r = .396, p = .001). This suggests that higher discrepancy scores were 
associated with a higher reduction of perceived stress from pre-intervention to follow 
up (as indicated by a positive T1-T3 change score). Similarly, a significant positive 
correlation was found between affective rumination change score and discrepancy (r = 
.343, p = .006), suggesting high discrepancy was associated with higher reduction of 
affective rumination from pre-intervention to follow up (as indicated by a positive T1-
T3 change score). Furthermore, a significant negative correlation was found between 
discrepancy and the WRRQ detachment subscale (r = -.310, p = .01), suggesting high 
discrepancy was associated with increase in the detachment subscale of WRRQ from 
pre-intervention to follow up (as indicated by a negative T1-T3 change score).	
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Table 8. 
Pearson’s correlation for Perfectionism subscales and change scores (T3-T1) for perceived stress, worry and work-related rumination 
subscales. 
 Almost Perfect Scale -Revised Subscales 
 
Standards Order Discrepancy 
 
Perceived Stress 
 
r=-.102 
p=.424 
r=-.050 
p=.694 
r=.396 
p=.001** 
Worry r=.020 
p=.878 
r=-.028 
p=.827 
r= .170 
p=.180 
Mindfulness 
Subscales 
Observe r=-.054 
p=.674 
r=.111 
p=.383 
r=.107 
p=.401 
Describe r=.044 
p=.730 
r=.028 
p=.827 
r=.015 
p=.904 
Actaware r=.167 
p=.187 
r=.143 
p=.259 
r=-.111 
p=.381 
Nonjudge r=.162 
p=.200 
r=.130 
p=.305 
r=.151 
p=.235 
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 Almost Perfect Scale -Revised Subscales 
 
Standards Order Discrepancy 
 
Nonreact r=.064 
p=618 
r=.044 
p=.730 
r=-.037 
p=.770 
Work-Related 
Rumination   
subscales 
Affective 
Rumination 
r=-.089 
p=.484 
r=-.155 
p=.223 
r=.343 
p=.006** 
Problem-Solving 
Pondering 
r= .065 
p=.608 
r= .096 
p=.452 
r=-.018 
p=.888 
Detachment r=-.223 
p=.076 
r=-.239 
p=.057 
r= -.310 
p=.013* 
 
   ** significant at .05 level 
** significant at .01 level 
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Supplementary analysis 
Given it was possible that participants in the NI group would find colouring 
mindful (as this is the premise of mindful colouring books) and that the act of dedicating 
time each day to colouring might be relaxing, participants were asked, at post-
intervention, to indicate the extent to which they found the colouring intervention to be 
“relaxing” and “mindful/mindfulness-based”. It was of interest to assess whether 
perception of colouring as relaxing or mindful correlated with mindfulness change 
scores across the colouring intervention, and furthermore whether there was a 
relationship between participants’ perceived relaxation and mindfulness of the 
colouring intervention and their level of worry, perceived stress and work-related 
rumination at follow up        
  Initial independent samples t-tests found no significant difference between 
conditions in participants’ experience of the colouring activity as “relaxing”, or 
“mindful” (Table 9).  
Table 9. 
Mean, standard deviation and t-test results for experience of mindfulness and 
relaxation.  
 
 Mindfulness-
Instructed 
Non-Mindfulness 
Instructed 
    T-test 
 N M (SD) N M (SD)     t df p 
Experience of 
Mindfulness 
32 3.47 (1.19) 32 3.59 (1.10) -.436 62 .665 
Experience of 
relaxing 
32 4.25 (0.88) 32 3.9 (1.20) 1.306 62 .196 
 
 44 
Pearson’s correlation found a strong positive relationship between participants’ 
score for their experience of the colouring intervention being “relaxing” and “mindful” 
(r = .49, p < .0001). However, when stratified by condition, this significant correlation 
was only found within the MI condition where the effect was so strong as to suggest 
little differentiation between perception of the activity as relaxing vs mindful (r = .747, 
p < .0001). This was not found within the NI condition (r = .336, p = .06)   
Subsequently Pearson’s correlations for participants’ experience of mindfulness 
and relaxation were performed for change scores in mindfulness subscales (T2-T1), and 
additionally for worry, perceived stress and work-related rumination subscales scores 
at follow up (T3). Given the post-hoc nature of the supplementary analyses, and the 
number of analyses performed, a more stringent p level (.01) was set. 
Experience of mindfulness 
Mindfulness subscales There were no significant correlations found between 
the extent to which participants experienced the colouring intervention to be 
“mindful/mindfulness-based” and any of the mindfulness subscales across or within 
groups. (Table 10 and 11). 
Worry, perceived stress and work-related rumination No significant 
correlations were found for any of the dependent variables across or within groups. 
(Table 12 and 13) 
 
Experience of relaxation 
Mindfulness subscales A significant positive correlation between experience 
of relaxation and change in the mindfulness observing facet was found across the 
sample (r=.410, p=.001). When stratified by condition this correlation was only 
significant for the MI group only (r = .51, p = .003) (Table 10 and Table 11). 
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Worry, perceived stress and work-related rumination No significant 
correlation was found between participants’ relaxation score and dependent variables 
across or within groups. (Table 12 and Table 13). 
 
To summarise there was generally no consistent relationship between 
experiencing the activity as mindful/relaxing and changes in mindfulness or wellbeing 
at T3.
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Table 10. 
 
Pearson’s correlation between participants’ experience of mindfulness and relaxation and change in mindfulness subscales (T2-T1) 
across both MI and NI conditions.  
 
 Experience of 
Mindfulness 
Experience of 
Relaxation 
 r p r p 
Mindfulness 
Subscales 
Observe .188 .137 .410 .001* 
Describe .097 .446 .173 .171 
Actaware .024 .850 .071 .576 
Nonjudge .053 .675 .092 .471 
Nonreact -.014 .913 .005 .971 
* significant at .01 level 
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Table 11. 
 
Pearson’s correlation between participants’ experience of mindfulness and relaxation and change in mindfulness subscales (T2-T1) 
stratified by condition.  
 
 Experience of Mindfulness Experience of relaxation 
 Mindfulness-
Instructed 
Non -
Mindfulness 
Instructed 
Mindfulness-
Instructed 
Non- 
Mindfulness 
Instructed 
 r p r p r p r p 
Mindfulness 
Subscales 
Observe .406 .021 -.044 .813 .505 .003* .320 .074 
Describe .323 .072 -.091 .620 .092 .618 .214 .240 
Actaware .087 .637 -.024 .895 .084 .648 .052 .777 
Nonjudge .219 .229 -.103 .576 .176 .336 .028 .880 
Nonreact .115 .530 -.231 .203 .072 .696 -.127 .487 
* significant at .01 level 
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Table 12. 
 
Pearson’s correlation between participants’ experience of mindfulness, relaxation and dependent variables perceived stress, worry and 
work-related rumination scores at follow up across both MI and NI conditions. 
 
 
 
 
 
 
 
 
 
 
 
     
 
 Experience of 
Mindfulness 
Experience of 
Relaxation 
 r p r p 
Perceived Stress -.156 .218 -.037 .769 
Worry -.093 .465 -.243 .053 
Work-Related 
Rumination   
subscales 
Affective 
Rumination 
-.209 .098 -.301 .016 
Problem Solving 
Pondering 
.007 .955 -.072 .570 
Detachment .065 .612 .093 .467 
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Table 13. 
 
Pearson’s correlation between participants’ experience of mindfulness, relaxation and dependent variables perceived stress, worry and 
work-related rumination scores at follow up stratified by condition.  
 
 Experience of Mindfulness Experience of relaxation 
Mindfulness-
Instructed 
Non-
Mindfulness 
Instructed 
Mindfulness-
Instructed 
Non-
Mindfulness 
Instructed 
 r p r p r p r p 
Perceived Stress -.100 .588 -.252 .165 -.139 .449 .079 .668 
Worry .007 .971 -.258 .154 -.160 .382 -.270 .134 
Work-
Related 
Rumination    
Affective 
Rumination 
-.124 .498 -.398 .024 -.157 .389 -.397 .024 
Problem -
Solving 
Pondering 
.188 .302 -.303 .092 .059 .748 -.173 .344 
Detachment -.030 .869 .197 .280 -.079 .667 .182 .318 
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Discussion 
Summary of findings 
Hypothesis 1 was not supported. No group differences were observed in mindfulness 
facets at post-intervention and follow-up when controlling for pre-intervention scores. 
Repeated measures analysis for the whole sample, however, indicated significant changes from 
pre-intervention to post-intervention in the mindfulness facets of acting with awareness and 
nonreacting following the colouring intervention. It appears, therefore, that guidance about 
‘mindful colouring’ was not necessary to achieve an increase in mindfulness. This appears 
inconsistent with the conceptualisation of mindfulness as a skill that requires guidance for those 
new to it and needs to be ‘purposefully’ practised to develop (Kabat-Zinn, 1994).  The findings 
suggest that colouring activity may inherently be mindful but only in terms of the two 
aforementioned facets. Acting with awareness has been described as the ability to “act with full 
awareness and presence rather than in a distracted manner” (Dundas, Vollestad, Binder, & 
Sivertsen, 2013, p. 250). It is feasible that the focus of attention necessitated by a colouring 
activity (e.g. to keep within the lines, to choose what colours to use), cultivates the ability to 
act with full awareness and not be distracted. Nonreacting to inner experiences, refers to the 
ability to be aware of thoughts and feelings without reacting to them. Although the 
consequences of nonreacting can be the same as distraction (i.e. less reactivity to thoughts and 
feelings), nonreacting involves conscious awareness of thoughts and feelings, whilst 
distraction typically involves a shift of attention away from thoughts and feelings to a neutral 
activity. It is possible that the structured and time-limited nature of the colouring activity, 
whereby all participants were strictly instructed to colour for a duration of 20 minutes only on 
each occasion, enabled participants to take note of thoughts or feelings that arose during 
colouring, however then bring their attention back to the colouring activity for the purpose of 
adhering to the research instructions. It would be interesting for future research to compare a 
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time-limited structured colouring group compared to a group where no guidelines for colouring 
duration are given.  
It is necessary to consider why significant changes were not seen for mindfulness facets 
observing, describing and nonjudging. Although paying attention to the colours being used and 
shapes of the designs are necessary to a certain extent during colouring, that alone is perhaps 
unlikely to lead to changes in noticing and attending to all internal and external experiences as 
conceptualised by the observing facet of mindfulness (Baer et al., 2006). For instance, although 
colouring could arguably lead to increased noticing of visual elements, it perhaps would not 
increase attention to smells and sounds, particularly as no information about noticing smells, 
sounds and physical sensations were mentioned in the instructions for either condition. This is 
in contrast to most mindfulness training, which encourages participants to practice attending 
to all senses, physical sensations and internal experiences. Furthermore, there is substantial 
evidence that changes in the observing facet of the FFMQ is only seen within sample of 
meditators with prior experience of mindfulness and meditation (Baer et al., 2008; Lilja, Lund, 
Josefsson, & Falkenstrom, 2013). It is therefore not surprising that changes were not found 
within this sample, where 89 percent of participants had no previous meditation experience. 
Additionally, unlike the majority of mindfulness-based interventions which helps individuals 
to describe and put their present experiences into words, there was no guidance for this in either 
condition, and therefore a lack of significant change in describing is perhaps not unexpected. 
Interestingly, although changes in nonjudging did not reach statistical significance, it was the 
next facet after acting with awareness, and nonreacting that saw the biggest increase following 
colouring. It is possible that this effect could have reached significance given a larger sample 
size. As colouring is generally considered a relatively simplistic activity with generally little 
consequence for whether it is judged as “good” or “bad”, it possibly has the ability to enable 
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individuals to take a non-evaluative stance to their thoughts and feelings. Given the non-
significant findings however, this requires further investigation.  
The findings that colouring was associated with changes in only two out of five 
mindfulness subscales is supported within mindfulness literature which has found mindfulness-
based interventions can lead to increases in only some mindfulness facets (Baer at al., 2006; 
Querstret, Cropley, & Fife-Schaw, 2017). It has been suggested that different mindfulness 
interventions target certain facets over others, and this is where significant change would be 
seen (Cash & Whittingham, 2010). As noted, colouring may cultivate awareness and 
nonreacting more than the other facets. Furthermore, it has been suggested that changes in 
facets may occur at different rates. For example, in a study which measured weekly changes in 
mindfulness using the FFMQ following an 8-week mindfulness stress reduction programme, 
Baer, Carmody and Hunsinger (2012) found initial significant increases in observing, acting 
with awareness and nonreacting after the second week of the intervention, significant increases 
in nonjudging after the third week, whilst significant change in describing was only seen near 
the end of the intervention. This is interesting given that most studies measuring the effects of 
mindfulness-based interventions measure mindfulness facets pre-and post-intervention and 
thus likely do not capture any potential differences in rates of significant change for the separate 
mindfulness facets. It is possible that a two-week colouring intervention was sufficient to 
significantly increase acting with awareness, and nonreacting, but that more time was needed 
to attain change in other facets. It is also possible that facets of mindfulness may develop 
sequentially. For example, Querstret et al., (2017, p.31), also found a significant change in 
acting with awareness following an internet-based mindfulness intervention and argued “it is 
possible that acting with awareness develops first and that this skill then lays the foundation 
for the other facets to develop”. Further research is needed to test both these possibilities in the 
context of colouring activity.  
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The current study findings are in contrast to a recently published study. In their first 
experiment, Mantzios and Giannou (2018) found that mindfulness did not increase following 
a 10-minute colouring intervention for either a free-colouring condition, or a pre-constructed 
design condition. In a second experiment, no increases in mindfulness were shown in either an 
unguided colouring condition, or a mindfulness guided condition (where participants coloured 
whilst mindfulness instructions were read out by a meditation teacher, synonymous to a typical 
mindfulness breathing meditation). The difference in findings compared with the current study 
could be due to a number of factors. Given the complexity of mindfulness, it is questionable 
whether significant changes are feasible after a 10-minute intervention as utilised in Mantzios 
and Giannou’s (2018) study, compared to the current study where participants were required 
to spend an overall total of 200 minutes across a two-week period. In addition, given the 
significant evidence that mindfulness is multidimensional, consisting of five separate 
constructs (Baer et al., 2006), Mantzios and Giannou’s (2018) study is limited by the use of the 
relatively unknown State Mindfulness Scale (Tanay & Bernstein, 2013), consisting of two 
subscales only. 
Hypothesis 2 which predicted that participants in the MI condition would have greater 
reduction in worry, work-related rumination and perceived stress compared to the NI condition 
was not supported. Given that group level differences for mindfulness were not found in 
hypothesis 1, these findings are perhaps not unexpected. Across the full sample, significant 
changes were seen for worry, affective rumination and problem-solving pondering, but not for 
perceived stress or work-related detachment. Post-hoc analysis showed significant decreases 
in affective rumination, problem-solving pondering and worry from pre-intervention to post-
intervention. Furthermore, for problem-solving pondering a significant decrease from pre-
intervention to follow-up was also found, suggesting the effect continued one month after the 
colouring intervention. These results suggest regardless of information about mindfulness and 
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instructions on how to colour mindfully, colouring alone was associated with reductions in 
worry, affective rumination and problem-solving pondering. The effect seen for worry is 
supported by substantial literature exploring the therapeutic effects of colouring which have 
consistently found significant reductions of worry and anxiety following colouring of a 
variation of designs (Curry & Kasser, 2005; Drake, Searight, & Olson-Pupek, 2014; Small, 
2006). As worry and rumination are similar repetitive cognitive processes (see Introduction), 
it perhaps is not surprising that colouring was also found to reduce subscales of work-related 
rumination. Interestingly, the WRRQ (Cropley et al., 2012) distinguishes between adaptive and 
maladaptive work-related rumination where problem-solving pondering has been argued to be 
an adaptive and helpful aspect of rumination, particularly when it results in a work-related issue 
being solved (Cropley & Zijlstra, 2011). However, findings suggest a significant reduction in 
both problem-solving pondering and affective rumination following colouring, indicating the 
colouring intervention enabled participants to switch off from work in terms of both the 
negative aspects, as well as the supposed positive aspects. It should be noted however that 
affective rumination and problem-solving pondering have been shown to be positively 
correlated, and were found to share positive variance within a regression model for predicting 
fatigue (Cropley et al., 2012), resulting in the authors concluding that whilst both problem-
solving pondering and affective rumination may be detrimental to work-related wellbeing, the 
latter was more detrimental. Therefore, the literature indicates that a reduction in both affective 
rumination and problem-solving pondering is overall beneficial to work-related wellbeing. It 
is somewhat unclear, however, why changes in affective rumination and problem-solving 
pondering were seen without a significant change in detachment, as this is found to be strongly 
negatively correlated with both former subscales (Cropley et al., 2012). One possible 
explanation is that studies which have shown this relationship between WRRQ subscales have 
used substantially larger sample sizes of 298 and 719 (Cropley et al.,2012; Querstret & 
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Cropley, 2012 respectively). Furthermore, to our knowledge, studies looking at the effects of 
interventions on work-related rumination using the WRRQ have only focused on affective 
rumination and problem-solving pondering, suggesting the detachment subscale is less relevant 
(Querstret, Cropley, Kruger, & Heron, 2016; Querstret et al., 2017). In addition, given the 
significant reduction seen for worry, affective rumination and problem-solving pondering, it is 
curious why changes for perceived stress were not found. However, in a study by Baer et al., 
(2012), significant reduction in perceived stress following a mindfulness-based intervention 
was only seen at week four out of eight, and similar studies which have shown reduced 
perceived stress following mindfulness-based interventions typically consist of at least eight 
weeks of two-and-a -half hour sessions (Carmody et al., 2009). This literature suggests that 
significant reductions in perceived stress are only likely to be seen after interventions of 
sufficient duration and practice, and unlikely to be seen after a two-week colouring 
intervention.  
There is substantial evidence for the relationship between mindfulness and a number of 
psychological constructs related to wellbeing.  Hypothesis 3 proposed that changes in 
mindfulness from pre-intervention to post-intervention, would predict changes in perceived 
stress, worry and work-related rumination from pre-intervention to one month follow up. The 
design utilised to address hypothesis 3 is recommended to allow stronger claims of causality 
given that the change in mindfulness occurs before the change in the other constructs. 
Regression analysis found that change in the nonjudging mindfulness facet between pre-
intervention and post-intervention significantly predicted change in worry from pre-
intervention to follow-up. Specifically, the greater the increase in nonjudging over the course 
of the two-week colouring intervention, the greater the reduction in worry. This relationship 
was not seen for perceived stress and work-related rumination and thus, support for hypothesis 
3 was limited. The finding that nonjudging was the only facet to predict subsequent change in 
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worry, is in line with existing findings. Nonjudging, compared to the other four mindfulness 
facets, has been shown to be most strongly (negatively) correlated with neuroticism, thought 
suppression, emotional regulation, and experiential avoidance (Baer et al., 2006; Cebolla et al., 
2012). Increased ability to accept thoughts and feelings without judging them is conceptually 
likely to reduce the tendency to attach negative valence to thoughts, characteristic of worry 
(Borkovec, Robinson, Pruzinsky, & DePree, 1983), and may result in individuals being less 
likely to appraise worry as harmful (Fisak & Von Lehe, 2011). Nonjudging has been found in 
other studies to have predictive value for a range of outcomes, over and above other 
mindfulness facets. For instance, Petrochi and Ottaviani (2016) found nonjudging was the only 
significant predictor of depressive symptoms, and depressive rumination two years later when 
controlling for baseline depression and rumination. Furthermore, nonjudging was found to 
predict smoking cessation (Spears et al., 2015). The finding that one facet can account for 
subsequent changes in wellbeing is more broadly consistent with previous research which has 
shown that mindfulness is a multifaceted construct, with individual facets operating 
independently of each other, each with different relationships to other variables, and 
independently predicting change in wellbeing (Baer et al., 2006; Cash & Whittingham, 2010).
 The limited support for hypothesis 3 has several implications which necessitate 
discussion. Firstly, significant changes seen across the whole sample in mindfulness facets 
nonreacting and acting with awareness (hypothesis 1) did not predict subsequent changes in 
any of the wellbeing variables. This is inconsistent with substantial evidence for the effect of 
mindfulness in reducing outcomes related to wellbeing. Furthermore, it contrasts several 
studies where acting with awareness has been found to predict subsequent outcomes. For 
instance, Boden et al., (2012) found that acting with awareness was the only facet accounting 
for the effect of a mindfulness-based intervention on PTSD severity at post-treatment. 
Similarly, Querstret et al., (2017) found the beneficial effects of an internet-based mindfulness 
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intervention on work-related rumination, sleep quality and fatigue were only accounted for by 
acting with awareness. However, it is important to note the use of different outcomes and 
designs to this present study. Both Boden et al., (2012) and Querstret et al (2017) utilised 
interventions consisting of formal mindfulness training, both with guidance and interaction 
from mindfulness trainers, and were of a substantially longer duration than this present study 
(14 and 8 weeks respectively). Furthermore, due to evidence that mindfulness subscales may 
increase at different rates (Baer et al., 2012), it is possible the two-week period of colouring in 
this present study was not a sufficiently long duration for changes in acting with awareness 
and nonreacting to have enough predictive power for subsequent changes in outcome variables. 
For instance, Baer et al., (2012) found changes in mindfulness subscales (observing, acting 
with awareness, nonreacting and nonjudging) across the first three weeks of an eight-week 
mindfulness-based intervention predicted change in perceived stress over the course of 
treatment. As nonjudging was able to predict changes in worry after two-weeks of colouring 
however, nonjudging may have more predictive power. Furthermore, more recently, there is 
suggestion that rather than changes in individual facets of mindfulness leading to change in 
wellbeing, it perhaps is substantially more complex, with changes in certain combinations of 
facets predicting changes in outcomes (Lilja et al., 2012). For instance, there is some evidence 
that high levels of observing, with low levels of nonjudging and nonreacting may actually 
result in adverse psychological outcomes (Sahdra et al., 2017). It is subsequently possible that 
cumulative changes of combinations of mindfulness facets have more predict power for 
outcomes.  
The limited support for hypothesis 3 also means that the beneficial effects of colouring 
seen for the two work-related rumination subscales cannot be said to be due to increased 
mindfulness. This raises the question of what other mechanisms may have facilitated changes 
in affective rumination and problem-solving pondering. One possibility is distraction. 
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Distraction has been defined as a shift of attention away from difficult thoughts and feelings 
towards pleasant or neutral stimuli, and has been identified as an alternate thinking response to 
rumination in depressed individuals (Nolen-Hoeksema, 1991). There is substantial evidence in 
clinical and non-clinical samples that participating in distracting activities, can improve low 
mood and anxiety (Blagden & Craske, 1996; Donaldson & Lam, 2004; Fennel & Teasdale, 
1984). This is thought to be due to shifting attention away from negative cognitions which 
maintain psychological distress. With regards to colouring, distraction has been argued to be 
the mechanism for the therapeutic effects seen.  Forkosh and Drake (2017) found that 
participation in colouring and drawing activities that distracted participants away from negative 
thoughts led to increased positive affect compared to a condition where participants drew to 
express their feelings. Forkosh and Drake (2017) argued that although a simple task, colouring 
a pre-constructed design has sufficient amount of cognitive demand to engage participants, 
shift attention from difficult thoughts and increase wellbeing. It is possible that it was the 
distracting nature of colouring, where participants focused their attention on the colouring, 
rather than work-related thoughts, that led to decreases seen in affective rumination and 
problem-solving pondering. An alternate possibility for the effects seen within this study is 
relaxation. Relaxation refers to a wide range of techniques that aims to counteract the increased 
physiological arousal which occurs as a response to stress, leading to the experience of a calm 
state (Benson, 1992). It is likely that taking time out of a busy schedule to devote some time to 
one activity may have been relaxing. Studies showing anxiolytic effects from colouring have 
argued the structure of colouring designs provided focus and guidance, and drew participants 
into a calming meditative state which helped to contain “inner chaos” (Curry & Kasser, 2005, 
p. 84). There is substantial evidence for the beneficial effects of relaxation strategies for a wide 
range of outcomes including anxiety (Manzoni, Pagninin, Castelnuovo, & Molinari, 2008) and 
low mood (Jorm, Morgan, & Hetrick, 2008). Few studies have compared the effects of 
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relaxation on rumination however. In a study comparing mindfulness meditation to somatic 
relaxation, Jain et al. (2007) found that whilst there were no significant differences between 
conditions in their ability to reduce distress, there was evidence that the mindfulness meditation 
effects on reducing distress were partially mediated by reduced rumination. However 
contrastingly Feldman, Greeson and Senville (2010) found that a mindful breathing group 
resulted in increased frequency of repetitive thinking compared to a progressive muscle 
relaxation group, although both groups reduced negative reaction to thoughts. The limited 
research suggests we cannot discount relaxation as being behind the effects of colouring for 
affective rumination and problem-solving pondering. This is further supported by findings that 
participants in the MI condition had little differentiation between their experience of the 
colouring experience as mindful vs relaxing. Finally, it is possible that colouring in, most likely 
an activity that participants were most familiar with when they were children, may have been 
experienced as nostalgic. Nostalgia has been found to foster feelings of optimism (Cheung, 
Wildschut, Sedikides, Hepper, Arndt, & Vingerhoets, 2013) and the process of reminiscing 
about nostalgic events have been found to increase self-esteem (Wildshut et al., 2006), 
creativity (van Tilburg, Sedikides, & Wildschut, 2015) and positive affect (Paoli, 2015). Given 
the novelty of this suggestion, further research is warranted.  
In relation to hypothesis 4, correlational analysis generally did not support a consistent 
relationship between perfectionism subscales and changes in outcome variables across the 
intervention. Although this result is unexpected given the strong relationship between 
maladaptive perfectionism and psychological wellbeing, it provides validation for mindfulness 
colouring books as being an activity marketed to all, and suggests the benefits of colouring 
may not be reduced for those who set themselves high personal standards.  
Finally, supplementary analyses looking at the extent to participants perceived the 
colouring intervention to be “mindful” or “relaxing” found no differences between conditions. 
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This gives further support to the notion that mindfulness guidance and information had very 
little impact on outcomes. The little differentiation between participants’ experiences of the 
activity as being relaxing vs mindful in the MI condition, raises the question of whether 
participants in the MI condition had sufficient understanding about mindfulness, and whether 
they coloured mindfully as instructed. There was little evidence of a relationship between 
participants’ experience of the colouring to be mindful and relaxation, and changes in 
mindfulness or outcome variables at follow up. 
Limitations 
It is important to note several limitations of this study. The study recruited participants 
through opportunity sampling. Given the popularity of mindfulness colouring books, it is 
possible participants would already have awareness of the “mindfulness colouring” 
phenomenon, which would have reduced the effectiveness of randomisation into the 
mindfulness-instructed and non-mindfulness instructed group. It is possible for example, that 
participants in the NI condition coloured in mindfully, whilst participants in the MI condition 
did not follow guidance to colour “mindfully”. If both such suggestions were true, there may 
have been very little differentiation between both groups, which may explain the lack of 
significant differences found. Future research needs to consider how to assess if a participant 
is colouring mindfully to ensure fidelity to the research protocol. Furthermore, the sample was 
mostly female thus limiting generalisability to the male population. Further research would 
benefit from a gender balanced sample. Furthermore, the analysis was not sufficiently powered 
to detect small effects.  Finally, the administrator error regarding the Almost Perfect Scale-
Revised, requires the findings related to be perfectionism to be taken with caution.  
Implications for future research 
Mindfulness change without any mindfulness training, information or purposeful 
practice, goes against not only the theoretical basis of the tenets of mindfulness, but current 
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mindful practice led by experts within the field such as Jon Kabat-Zinn. As such, further 
research is warranted. Aside from the current study there is only one other published study on 
mindful colouring with conflicting findings.       
 Further research assessing whether the activity of colouring inherently increases 
mindfulness facets of acting with awareness and nonreacting is needed. Moreover, it is 
important to understand whether mindfulness is increased following other similar creative 
activities which also require focused attention. For instance, a colouring condition, could be 
compared with another activity that requires focus and dexterity as well as with a relevant non-
creative comparison condition. Furthermore, to give further insight into the suggestion that the 
mechanism of the therapeutic effects of colouring may be distraction, a similar design to 
Forkosh and Drake’s (2017) could be utilised. This might involve comparing colouring of 
interesting intricate patterns seen in most mindfulness colouring books, to less interesting and 
non-intricate patterns, which would be less likely to draw attention away from work-related 
thoughts. To investigate the mechanism of relaxation, future colouring studies could utilise 
measures of state anxiety, and physiological measures such as heart-rate variability.  In 
addition, to assess the possible mechanism of nostalgia, a further study could compare 
colouring in, with Lego building, picture puzzles, and painting by number conditions. It would 
be important for further studies to utilise a similar three time-point design to this present study, 
to be able to assess whether changes in mindfulness predict changes in related constructs such 
as worry, rumination and stress.        
 In addition, despite the popularity of mindfulness and the substantial evidence base for 
its effectiveness on wellbeing, further general research is needed for mindfulness on a subscale 
level, to gain further understanding about what strategies lead to changes in certain facets, and 
furthermore whether individual facets or combinations of facets have more predictive power 
for outcomes. Methodological approaches should aim to utilise linear and non-linear 
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approaches. Given the findings in the literature that facets may change at different rates, it 
would be informative to examine the effects of colouring practiced for a longer duration e.g. 
four weeks, with weekly measures of mindfulness.  
 
Clinical implications 
Any implications for clinical practice should be considered with caution, due to the 
limitations of generalising the findings of this study to the general, or clinical population. 
Mindfulness, and the constructs of which it is made up of, has been shown to be associated 
with increased wellbeing in clinical samples (Kabat-Zinn et al., 1992; Hayes, Strosahl, & 
Wilson,1999). This study suggests 20 minutes of colouring, for ten days, was sufficient to 
increase levels of mindfulness (act with awareness, nonreacting) and reduce worry, work-
related affective rumination and problem-solving pondering in an adult occupational sample. 
Critically, this study found this effect for both the MI and NI conditions, suggesting 
information explaining what mindfulness is, and instructions on how to colour mindfully, had 
little impact on the outcome. As this study was not conducted within a clinical sample, we 
cannot ascertain whether these effects will translate with participants with mental health 
diagnoses. Future research would benefit from replicating this study within a clinical setting, 
such as a primary care setting for people experiencing depression or anxiety or those in 
inpatient settings.          
 Critically, if similar effects to this study are found, it would have significant 
implications for current mindfulness teaching and practice within clinical settings as well as 
the accessibility of the benefits of mindfulness. Cost savings could be accrued through the 
reduction of training and the use of highly trained clinicians. Furthermore, the small dropout 
present within this study suggests colouring is a well-accepted intervention that is likely to be 
adhered to.  
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As this study found benefits of colouring within an occupational sample, further 
research could benefit from replicating this within a clinical healthcare staff workforce, often 
associated with high burnout, stress and lower patient satisfaction (Gillespie & Melby, 2003; 
Onyett, Pillinger, & Muijen, 1997). 
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Applied Psychology: Health and Well-Being is one of the two official journals of the 
International Association of Applied Psychology (IAAP), the oldest worldwide association of 
scholars and practitioners of the discipline of psychology (founded in 1920). 
 
Applied Psychology: Health and Well-Being is a peer-reviewed outlet for the scholarly 
dissemination of scientific findings and practical applications in the domains of health and 
well-being. Articles are encouraged from all areas of applied psychology including clinical, 
health, counseling educational, sport, cross-cultural and environmental psychology. The 
mission of the journal is to provide readers with outstanding articles that present the latest data 
and best practices in the application of psychology to the promotion of well-being and optimal 
functioning. 
Applied Psychology: Health and Well-Being publishes empirical work, theoretical papers, 
model intervention programs, case studies, debates, and reviews. Of particular interest are 
intervention studies (e.g., randomized  controlled trials) and meta-analytic reviews. 
Special Sections are occasionally published. These are composed by guest editors who invite 
contributions with a particular thematic or regional focus for the section. 
Online production tracking is now available for your article through Wiley Blackwell’s Author 
Services. Author Services enables authors to track their article – once it has been accepted – 
through the production process to publication online and in print. Authors can check the status 
of their articles online and choose to receive automated e-mails at key stages of production. 
The author will receive an e-mail with a unique link that enables them to register and have their 
article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. Visit http://authorservices.wiley.com for more 
details on online production tracking and for a wealth of resources including FAQs and tips on 
article preparation, submission and more. 
 
All papers published in Applied Psychology: Health and Well-Being are eligible for Panel A: 
Psychology, Psychiatry and Neuroscience in the Research Excellence Framework (REF). 
All articles should comply with the following guidelines: 
Submission: Applied Psychology: Health and Well-Being has now adopted ScholarOne 
Manuscripts, for online manuscript submission and peer review. The new system brings with 
it a whole host of benefits including: 
 
• Quick and easy submission 
• Administration centralised and reduced 
• Significant decrease in peer review times 
 
From now on all submissions to the journal must be submitted online 
at http://mc.manuscriptcentral.com/aphw. Full instructions and support are available on the 
site and a user ID and password can be obtained on the first visit. If you require assistance 
then click the Get Help Now link which appears at the top right of every ScholarOne 
Manuscripts page. If you cannot submit online, please contact  Ralf 
Schwarzer health@zedat.fu-berlin.de 
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Manuscripts should not ordinarily exceed 30 double-spaced pages. Manuscripts should be 
prepared in accordance with the format prescribed by the American Psychological Association. 
For details see the Publication Manual of the APA. 
The journal to which you are submitting your manuscript employs a plagiarism detection 
system. By submitting your manuscript to this journal you accept that your manuscript may be 
screened for plagiarism against previously published works. 
Anonymous reviews: All manuscripts will be refereed anonymously. 
Authors' professional and ethical responsibilities 
Submission of a paper to APHW will be held to imply that it represents an original contribution 
not previously published (except in the form of an abstract or preliminary report); that it is not 
being considered for publication elsewhere; and that, if accepted by the Journal, it will not be 
published elsewhere in the same form, in any language, without the consent of the Editors. 
Ethics Authors are reminded that the Journal adheres to the ethics of scientific publication as 
detailed in the Ethical principles of psychologists and code of conduct (American 
Psychological Association, 2002, http://www.apa.org/ethics?). These principles also imply that 
the piecemeal, or fragmented publication of small amounts of data from the same study is not 
acceptable. 
Note to NIH Grantees Pursuant to NIH mandate, Wiley Blackwell will post the accepted 
version of contributions authored by NIH grant-holders to PubMed Central upon acceptance. 
This accepted version will be made publicly available 12 months after publication. For further 
information, see www.wiley.com/go/nihmandate. 
Informed consent Authors must ensure that all research meets the ethical guidelines, including 
adherence to the legal requirements of the study country. Within the Methods section, authors 
should indicate that 'informed consent' has been appropriately obtained. When submitting a 
manuscript, the manuscript page number where the statement appears should be given. 
Conflict of interest All submissions to APHW require a declaration of interest. This should 
list fees and grants from, employment by, consultancy for, shared ownership in, or any close 
relationship with, an organisation whose interests, financial or otherwise, may be affected by 
the publication of the paper. This pertains to all authors, and all conflict of interest should be 
noted on page 1 of the submitted manuscript. Where there is no conflict of interest, this should 
also be stated.Title: The title should be concise and should be supplied on a separate sheet 
together with the author's name(s), title, current address, telephone and fax numbers and email 
address.  A short title of no more than 40 characters (including spaces) should also be supplied.   
Abstract: The title must be included again, on the same page and immediately before the 
abstract.  An abstract of 150-200 words in English should precede the article.  The abstract 
should be structured in the following way with bold marked heading: Background; Methods; 
Results; Conclusions; Keywords; Abbreviations (for example, for test). 
If appropriate, you may also include a further 3 bullet points, in addition to the abstract, with 
the heading 'practitioner points'. These should very briefly outline the relevance of your 
research to professional practice. 
Headings: There should be no more than three (clearly marked) levels of subheadings used 
in the text of the article. 
Acknowledgements: These should be supplied, as briefly as possible, on a separate page. 
Statistics: Results of statistical tests should be given in the following form: F(1,9) = 23.35, p 
Keywords: All articles should contain keywords. No more than 6 keywords should be 
submitted. 
 80 
References: The APA style of referencing is used (author's name and date of publication 
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the main body of the text, to the journal style as follows: 
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References in Articles 
We recommend the use of a tool such as EndNote or Reference Manager for reference 
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here:  http://www.endnote.com/support/enstyles.asp 
Reference Manager reference styles can be searched for 
here:  http://www.refman.com/support/rmstyles.asp 
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Figures should be supplied as high quality, original artwork and any lettering or line work 
should be able to sustain reduction to the final size of reproduction. Tints or complex shading 
should be avoided and color should not be used. 
 
Copyright Transfer agreement: 
If your paper is accepted, the author identified as the formal corresponding author for the 
paper will receive an email prompting them to login into Author Services; where via the 
Wiley Author Licensing Service (WALS) they will be able to complete the license agreement 
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For authors signing the copyright transfer agreement 
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copyright transfer agreement (CTA) to sign. The terms and conditions of the CTA can be 
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For authors choosing OnlineOpen 
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Appendix C 
Examples of colouring designs 
 
 
Figure 1: Examples of designs within the colouring book. 
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Appendix D 
 
Diary sheet to log occurrence of colouring 
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Appendix E 
FFMQ-SF (Bohlmeijer, ten Klooster, Fledderus, Veehof, & Baer; 2011) 
 
Removed due to copyright.  
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Appendix F 
The Penn State Worry Questionnaire Meyer et al., 1990 
 
 
 Removed due to copyright.  
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Appendix G 
Work-related Rumination Questionnaire Cropley et al., 2012 
 
Removed due to copyright.  
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Appendix H 
Perceived Stress Scale (Cohen et al., 1983) 
 
Removed due to copyright.  
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Appendix I 
The Almost Perfect Scale – Revised (Slaney et al., 2001) 
 
Removed due to copyright.  
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Appendix J 
Demographic questions 
 
 
Age: _________ years 
 
Gender: 
Male 
Female 
Other 
Prefer not to say 
 
Relationship Status: 
Married 
Single 
Widowed 
Separated 
Divorced/Dissolved 
Co-habiting 
Other 
Prefer not to say 
 
Job title/role: 
_________________________ 
Prefer not to say 
 
Education/qualifications: 
No formal qualifications 
GCSEs/O-Levels/NVQ/Equivalent 
A-Levels/Equivalent 
Undergraduate Degree 
Postgraduate Degree 
Prefer not to say 
 
Ethnicity: 
To which ethnic group do you feel you belong? 
White  
 
1 = British 
2 = Irish 
3 = European 
4 = Other 
 
Black or Black British 
 
5   = Caribbean 
6   = African 
7 = Other 
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Asian or Asian British 
 
8 = Indian 
9 = Pakistani 
10 = Bangladeshi 
11 = Other 
 
Chinese 
 
12 = Chinese 
13 = Chinese British 
 
Mixed 
 
14 = White and Black Caribbean 
15 = White and Black African 
16 = White and Asian 
17 = Other 
Other 
18 = (please specify) _______________________________ 
19 = Prefer not to say 
 
Meditation experience: 
 
Do you meditate as part of your usual routine? (Yes or No) 
 
Please enter how often you meditate? (Daily, weekly, monthly, less than monthly 
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Appendix K 
Experience of colouring questions 
 
1.To what extent did you experience the colouring task to be “mindful” or “mindfulness-
based” 
 
1=not very mindful 2= a little mindful 3=somewhat mindful 4=quite mindful 5-very mindful 
 
 
2. To what extent did you experience the colouring task to be relaxing? 
 
1=not very relaxing 2= a little relaxing 3=somewhat relaxing 4=quite relaxing 5-very 
relaxing 
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Appendix L 
 
Participant information sheet 
 
 
 
 
 
 
Participant Information Sheet (15.01.17, Version 2) 
 
 
PROJECT TITLE Study on the benefits of colouring in.  
 
 
Introduction 
 
My name is Navreen Singh and I am studying for a doctorate in clinical psychology. I would 
like to invite you to take part in a research project exploring the potential effects of colouring 
in. Before you decide whether you would like to take part, you need to understand why the 
research is being done and what it will involve for you. Please take time to read the following 
information carefully. Talk to others about the study if you wish. 
 
 
What is the purpose of the study? 
 
Adult colourings books are currently very popular and widely available. Whilst many adult 
colouring books claim to offer benefits such as relaxation, little research has looked into the 
effects of this activity. In this study, I will assess whether or not there are actually any benefits 
from colouring in.  
 
Why have I been invited to take part in the study? 
 
I am inviting adults in the general population to take part. You have received this invitation 
because your organisation has agreed to allow me to approach its employees.  
 
Do I have to take part? 
 
No, you do not have to participate. Whilst your organisation has allowed me to approach its 
employees, the decision to take part is yours alone and your employer will not know if you 
have taken part. There will be no adverse consequences if you decide not to participate. You 
can withdraw at any time without giving a reason. If you withdraw during the study, I will ask 
your permission to use any data you have supplied up to that point. However, you are free to 
refuse this request.  
 
Are there any criteria I need to meet to take part? 
 
We are looking for adult participants who are currently in employment.  
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Anyone currently engaging in other forms of therapy for mood related issues or currently taking 
any medication (e.g. for anxiety or depression) will unfortunately not be able to participate.  
What will my involvement require? 
 
You will be asked to colour in designs of your choice from a specially designed colouring 
book. You will be provided with a selection of colouring pencils to use. I will ask you to colour 
in the designs of your choice for twenty minutes a day, for five days a weeks, for two weeks. 
In other words, over a two week period you will be asked to spend twenty minutes colouring 
in for ten days. So, when deciding whether to take part, it is important that you consider if you 
are likely to be able to spend this time colouring in. However, I realise that life events get in 
the way and may mean that participants might not be able to complete all the colouring in. I 
will also ask you to record the number of days you spent colouring and the amount of time you 
spent each day so that I can see if the amount of time spent colouring relates to any potential 
effects.  
 
You will also be asked to complete some online questionnaires before and after the two week 
colouring period. I will also ask you to complete this 4 weeks after you have finished the 
colouring in part of the study. The colouring in and the questionnaires can be completed at 
home in your own time. The questionnaires should take approximately ten minutes to complete 
and consists of five sections asking about mood, stress and how you think about things. The 
questionnaires are completed after the colouring in so that I can see if any potential effects of 
colouring last over a longer period of time. 
 
What are the possible disadvantages or risks of taking part? 
As colouring books are readily available and sold by bookstores to both adults and children it 
is not expected that the colouring in will have any negative effects.   
 
What are the possible benefits of taking part? 
The study is being conducted to assess if there are any benefits so I cannot say at this moment 
if you will experience any positive effects from taking part. However, many people say they 
enjoy colouring and we hope that you will enjoy it too! As a thank you for your time and effort 
you will be able to keep the colouring book and pencils.  
 
What happens when the research study stops? 
 
At the end of the study, the data from all participants in the study will be collected together and 
analysed. I will then write a report of the study. At this point, I can send you a summary of the 
findings if you request it.  
 
What if there is a problem? 
 
Any complaint or concern about any aspect of the way you have been dealt with during the 
course of the study will be addressed; please contact Navreen Singh, Principal Investigator on 
N.K.Singh@surrey.ac.uk. You may also contact my supervisors Mary John at 
M.John@surrey.ac.uk or Laura Simonds at L.Simonds@surrey.ac.uk. Or, you can contact Prof 
Derek Moore, Head of the School of Psychology, at D.Moore@surrey.ac.uk. 
 
Will my taking part in the study be kept confidential? 
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Yes. All of the information you give will be anonymised so that those reading reports from the 
research will not know who has contributed to it. Data will be stored securely in accordance 
with the Data Protection Act 1998. 
 
Contact details of researcher  
 
If you would like to take part in this study or ask me any questions about it, please contact me, 
Navreen Singh, at N.K.Singh@surrey.ac.uk 
  
Alternatively contact me via Laura Simonds as detailed below: 
 
Telephone: 01483 686936  
 
 
 
Postal: Navreen Singh 
 C/O Laura Simonds 
School of Psychology 
AD Building 
University of Surrey 
Guildford 
GU2 7XH  
 
Who is organising and funding the research? 
The is study is conducted in the School of Psychology, Faculty of Health and Medical Sciences, 
University of Surrey. 
 
Who has reviewed the project? 
 
The study has been reviewed and received a Favourable Ethical Opinion (FEO) from the 
Faculty of Health and Medical Sciences Ethics Committee at the University of Surrey. 
 
Thank you for taking the time to read this Information Sheet. 
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Appendix M 
Consent form 
 
Study of the benefits of colouring in       
 
• I have read and understood the Information Sheet provided (version 2, date 15.01.17).  I have 
been given a full explanation by the investigators of the nature, purpose, location and likely 
duration of the study, and of what I will be expected to do.   
 
• I have been advised about any disadvantages/risks/discomfort/ on my health and well-being 
which may result.  I have been given the opportunity to ask questions on all aspects of the study 
and have understood the advice and information given as a result.                                                                                                             
 
• I agree to comply with the requirements of the study as outlined to me to the best of my abilities. 
{I shall inform the investigators immediately if I have any concerns / suffer any deterioration of 
any kind in my health or well-being / experience  
 
• I agree for my anonymised data to be used for this study / future research that will have received 
all relevant legal, professional and ethical approvals 
 
• I understand that all project data will be held for at least 6 years and all research data for at least 
10 years in accordance with University policy and that my personal data is held and processed 
in the strictest confidence, and in accordance with the UK Data Protection Act (1998). 
 
• I understand that I am free to withdraw from the study at any time without needing to justify my 
decision. 
 
• I understand that I can request for my data to be withdrawn until December 2017 and that 
following my request I allow the researchers to use anonymous data already collected.  
 
 
• I confirm that I have read and understood the above and freely consent to participating in this 
study.  I have been given adequate time to consider my participation. 
 
 
 
By completing the online questionnaires, you consent to taking part in the study and to 
your data being used in our study as outlined in the Participant Information Sheet and 
above Consent Form. 
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Appendix N 
Instructions for mindfulness-instructed condition 
 
Study on the Benefits of Colouring 
 
Thank you for showing interest in this study. This instructions sheet will provide you with an 
outline of the various stages of the study, as well as detailed information regarding what each 
stage involves.  
 
Stages of this study: 
 
Stage 
1: The 
first 
part of 
this 
research study is to complete an online questionnaire via the web link that you will be sent to 
the email address you provided. Completion of the questionnaire marks the start of your 
two-week block of colouring. It is important that you are able to start the colouring in 
the two weeks immediately after completing the questionnaire. If you are not in a position 
to do this but would like to join the project, consider waiting until you can and then come 
back to the website, complete the questionnaire and then undertake the two weeks of 
colouring.  
 
Stage 2: Mindful Colouring 
Mindfulness is about paying attention, in the present moment, on purpose and non-
judgementally. This means noticing your thoughts, without making a judgement whether it is 
a positive or negative thought. In our everyday lives, we can often find ourselves operating 
on “autopilot”, not noticing the present moment.  One way of introducing mindfulness in our 
lives is through the use of mindful colouring.  
Within this envelope, you have a selection of colouring sheets and a set of colouring pencils. 
Please spend 20 minutes a day Mindfully Colouring in any of the designs. This involves 
colouring in a design and focusing your attention on: 
• The colours you are using. 
• The shape of the design. 
• The feeling of the pencil in between your fingers 
• The thoughts and sensations you may experience whilst colouring. 
It is likely that your attention will wander whilst you are colouring. If this happens, please 
notice this and gently bring your attention back to the colouring activity.  
Please do this for five out of seven days a week, for the next two weeks. In other words, 
within the next two weeks, please spend 20 minutes colouring for 10 days in total. You can 
use any of the colouring pencils and designs provided. 
Using the diary sheet attached, please can you keep a record of which days you mindfully 
colour in, whether it was in the morning/afternoon/evening, and for how long. We realise that 
life events may get in the way of colouring for 20 minutes on all 10 occasions which is fine, 
however it is really important to the study that you try to do as many of the 10 sessions as 
Stage 1 Complete First online questionnaire to start the research 
study. 
Stage 2 Start two-week block of Mindful colouring. 
Stage 3 Complete Second online questionnaire after the two weeks 
of Mindful colouring. 
Stage 4 Complete final online questionnaire after one month.  
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possible. It is also important that you should not spend any longer than 20 minutes on each 
occasion.  
 
Stage 3: Following your two weeks of Mindful Colouring, you will be sent another web link 
to your email address for a second online questionnaire to complete. 
 
Stage 4: You will be asked to complete a final questionnaire following one month.  
Thank you very much for participating and remember to colouring Mindfully.  
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Appendix O 
Instructions for non-mindfulness instructed condition 
 
Study on the Benefits of Colouring 
Thank you for showing interest in this study. This instructions sheet will provide you with an 
outline of the various stages of the study, as well as detailed information  
regarding what each stage involves.  
 
Stages of this study:  
 
 
 
Stage 1: The first part of this research study is to complete an online questionnaire via the web 
link that you will be sent to the email address you provided. Completion of the questionnaire 
marks the start of your two-week block of colouring. It is important that you are able to 
start the colouring in the two weeks immediately after completing the questionnaire. If 
you are not in a position to do this but would like to join the project, consider waiting until you 
can and then come back to the website, complete the questionnaire and then undertake the two 
weeks of colouring.  
  
Stage 2: Within this envelope, you have a selection of colouring sheets and a set of colouring 
pencils.  Once you have completed the first online questionnaire, please spend 20 minutes a 
day colouring in any of the designs. Please do this for five out of seven days a week, for the 
next two weeks. In other words, within the two weeks after completion of the online 
questionnaire, please spend 20 minutes colouring for 10 days in total. You can use any of the 
colouring pencils and designs provided.  
Using the diary sheet attached, please can you keep a record of which days you colour in, 
whether it was in the morning/afternoon/evening, and for how long. We realise that life events 
may get in the way of colouring for 20 minutes on all 10 occasions which is fine, however it is 
really important to the study that you try to do as many of the 10 sessions as possible. It is also 
important that you should not spend any longer than 20 minutes on each occasion.  
 
Stage 3: Following your two weeks of colouring, you will be sent another web link to your 
email address for a second online questionnaire to complete. 
 
Stage 4: You will be asked to complete a final questionnaire following one month.  
 
Thank you very much for participating. 
 
 
 
 
 
 
Stage 1 Complete First online questionnaire to start the research 
study. 
Stage 2 Start two- week block of colouring. 
Stage 3 Complete Second online questionnaire after the two weeks 
of colouring. 
Stage 4 Complete final online questionnaire after one month.  
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Appendix P 
Ethics approval 
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Appendix Q 
Debrief sheet 
 
Thank you very much for participating in this study. Mindfulness colouring books are currently 
very popular in mainstream culture and claim to offer calming and relaxing effects and an 
increase in something called ‘mindfulness’, however little research has been done. So, what 
we did in this study was ask one group of people to colour in as they wished and another group 
of people to colour in ‘mindfully’. This included being asked to notice the colours being used, 
to focus their attention on the shapes of the designs, and any physical sensations whilst 
colouring. When we compare the two groups, we will be able to test the claim that just 
colouring in will increase mindfulness or whether people need to be instructed to colour 
mindfully in order to become more mindful. In our study, we asked you to complete a number 
of questionnaires. This is because we also wanted to know if colouring in also reduces worry, 
rumination (this is where you go over a problem in your mind repeatedly) and stress. Stress at 
work is a common problem in modern society and can affect productivity, motivation, and 
efficiency, as well as affecting our physical and mental health. So, we focussed on a working 
population for our participant sample. We also wanted to find out if people who are quite 
meticulous in their daily lives experienced more or less benefits from colouring in. One idea 
we are testing is that colouring a complex pattern might not be so relaxing for people who think 
things need to be done perfectly. 
 
If you are interested in learning more about mindfulness the following websites provide 
information and links to mindfulness practices: 
http://www.mindful.org/ 
http://www.freemindfulness.org 
https://goamra.org 
http://www.pocketmindfulness.com 
http://marc.ucla.edu/body.cfm?id=22 
 
If you are concerned about your general wellbeing visit      
http://www.getselfhelp.co.uk/selfhelp.htm for a wide range of resources and 
http://www.getselfhelp.co.uk/helplines.htm for self-help lines, or alternatively visit your GP.  
 
[For University of Surrey staff, the university Wellbeing centre will also be suggested]  
 
Once again, thank you for your participation.  
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Appendix R 
 
Histograms comparing distribution of pre-intervention dependent variables by condition 
 
 
 
   Figure 2: Histogram for pre-intervention    Figure 3: Histogram for pre-intervention 
 perceived stress for MI condition     perceived stress for NI condition 
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  Figure 4: Histogram for pre-intervention    Figure 5: Histogram for pre-intervention 
 worry for MI condition      worry for NI condition 
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  Figure 6: Histogram for pre-intervention     Figure 7: Histogram for pre-intervention 
 mindfulness observing for MI condition     mindfulness observing for NI condition 
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 Figure 8: Histogram for pre-intervention     Figure 9: Histogram for pre-intervention 
mindfulness describing for MI condition     mindfulness describing for NI condition 
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 Figure 10: Histogram for pre-intervention    Figure 11: Histogram for pre-intervention 
 mindfulness actaware for MI condition    mindfulness actaware for NI condition 
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 Figure 12: Histogram for pre-intervention     Figure 13: Histogram for pre-intervention 
 mindfulness nonjudging for MI condition     mindfulness nonjudging for NI condition 
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 Figure 14: Histogram for pre-intervention     Figure 15: Histogram for pre-intervention 
 mindfulness nonreacting for MI condition     mindfulness nonreacting for NI condition 
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      Figure 16: Histogram for pre-intervention    Figure 17: Histogram for pre-intervention 
 affective rumination for MI condition    affective rumination for NI condition 
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 Figure 18: Histogram for pre-intervention    Figure 19: Histogram for pre-intervention 
problem-solving pondering for MI condition    problem-solving pondering for NI condition 
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Figure 20: Histogram for pre-intervention    Figure 21: Histogram for pre-intervention 
detachment for MI condition      detachment for NI condition 
  
 
 
 
 
 
 112 
 
 
Figure 22: Histogram for pre-intervention    Figure 23: Histogram for pre-intervention 
standards for MI condition      standards for NI condition 
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Figure 24: Histogram for pre-intervention    Figure 25: Histogram for pre-intervention 
order for MI condition      order for NI condition 
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Figure 26: Histogram for pre-intervention    Figure 27: Histogram for pre-intervention 
discrepancy for MI condition      discrepancy for NI condition 
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Appendix S 
 
Attritional analyses  
 
Table 1 
 
Analysis of demographic variables for completers and dropout participants.  
 
 Completed Dropout Statistical comparison at pre-
intervention 
   Pearsons 
Chi-
squared 
t df p 
Total N 64 18     
Gender (Male, Female) 15,49 5,13 .144  1 .71 
Mean age (standard 
deviation)  
36.81 (11.15) 35.24 (10.84)  
 
-.521 79 .60 
Ethnicity White British = 49 
White Irish = 1 
White European = 3 
White Other =1 
Black or Black British Caribbean = 2 
Black or Black British Other =1 
Asian or Asian British Indian = 2 
Asian or Asian British Other = 2 
White and Black Caribbean =2 
Other = 1 
 
 
White British = 9 
White Irish = 1 
White European = 1 
White Other = 2 
Black or Black British Caribbean =0 
Black or Black British Other = 0 
Asian or Asian British Indian =1 
Asian or Asian British Other = 1 
White and Black Caribbean = 1 
Other =1 
Missing = 1 
1.388  1 .24 
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 Completed Dropout Statistical comparison at pre-
intervention 
   Pearsons 
Chi-
squared 
t df p 
Relationship status Married = 27 
Single = 17 
Divorced = 0 
Separated = 0 
Widowed = 0 
Cohabiting= 17 
Other = 3 
Prefer not to say = 0 
Married = 5 
Single = 8 
Divorced = 1 
Separated = 1 
Widowed = 0 
Cohabiting= 3 
Other = 0 
Prefer not to say = 0 
3.577  1 .06 
Education Level No formal qualification = 0 
GCSEs/O-Levels/NVQ/Equivalent = 3 
A-Levels/Equivalent = 10 
Undergraduate degree = 33 
Postgraduate degree = 17 
Prefer not to say = 1 
No formal qualification = 0 
GCSEs/O-Levels/NVQ/Equivalent = 1 
A-Levels/Equivalent = 1 
Undergraduate degree = 7 
Postgraduate degree = 9 
Prefer not to say = 0 
 
.796  1 .37 
Meditators (and 
frequency) 
Yes = 7 
No = 57 
 
(Weekly =6, Daily=1) 
 
Yes = 1 
No = 17 
 
(Weekly = 1) 
 
.462  1 .50 
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Table 2 
 
Analysis of pre-intervention dependent variables for completers and dropout participants.  
 
 
 
 Completed Dropout Statistical comparison at 
pre-intervention 
 M SD M SD t df p 
Perceived Stress 15.88 6.76 18.94 6.58 1.712 80 .09 
Worry 52.16 12.38 50.28 14.12 -.551  80 .58 
Mindfulness 
Subscales 
Observe 14.11 2.80 14.94 2.29 1.161 80 .25 
Describe 17.75 2.90 18.61 3.29 1.082 80 .28 
Actaware 14.92 3.06 14.44 2.41 -.611 80 .54 
Nonjudge 14.97 3.10 14.44 3.75 -.605 80 .55 
Nonreact 14.84 3.11 15.00 3.46 .184 80 .86 
Work-
Related 
Rumination   
subscales 
Affective 
Rumination 
14.27 4.14 14.94 4.94 .589 80 .56 
 
 
Problem 
Solving 
Pondering 
15.08 3.62 16.16 3.17 1.156 80 .25 
Detachment 16.56 3.82 15.61 3.62 -.945 80 .35 
Perfectionism 
subscales 
Standards 28.72 3.93 30.06 3.75 1.288 80 .20 
Order 22.02 4.53 20.11 4.51 -1.576 80 .12 
Discrepancy 30.06 8.35 34.50 11.60 1.516* 22.1 .14 
*equal variances not assumed. 
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Appendix T 
 
Histograms for duration of colouring and occasions of colouring  
 
 
  
Figure 28: Histogram for duration of colouring for     Figure 29: Histogram for duration of colouring for 
MI condition          NI condition   
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             Figure 30: Histogram for occasions of colouring for               Figure 31: Histogram for occasions of colouring for 
             MI condition          NI condition 
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Part Two – MRP Literature Review 
 
 
Title: A literature review evaluating the effectiveness of colouring on psychological 
wellbeing and mindfulness. 
 
Word count: 7872 
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Abstract 
Background: Mainstream culture has seen a rise in the popularity and use of “mindfulness 
colouring books”. These adult colouring books claim therapeutic effects including reducing 
stress, anxiety and increasing mindfulness. However, empirical evidence for the effectiveness 
of colouring appears limited. The aim of this review was to evaluate the literature regarding 
the therapeutic effects of colouring on psychological wellbeing and in particular on 
mindfulness; namely is colouring a mindful activity?  
Method: A literature search was conducted using Psychology Cross Search (PsycINFO, 
Medline, Psycbooks, PsycArticles and, Psychology and Behavioural Sciences Collection) and 
Web of Science; 12 articles were reviewed in total. 
Findings: Results revealed evidence for colouring to reduce negative mood states and improve 
positive mood with small to large effect sizes.  
Conclusions: Only two studies assessed mindfulness as an outcome, with one study finding 
positive but small effects of colouring. Several limitations exist such as the differences in 
colouring intervention and duration, the range of outcome measures utilised, and the 
differences in control groups, which make valid comparisons between the reviewed articles 
difficult to draw. The lack of empirical assessment of the effects of colouring on mindfulness 
is a significant research gap. Future research using a randomised controlled design, looking at 
the effects of colouring on mindfulness, and constructs known to be related to mindfulness, 
would significantly aid our understanding about the validity of “mindfulness colouring books” 
and the mechanisms for change.  The use of follow-up measures to evaluate the longevity of 
effects is warranted.  
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Introduction 
Mindfulness 
Mindfulness, originally an Eastern philosophy from Tibetan Buddhism, has become a 
very popular concept in Western culture. Mindfulness has been defined as the awareness that 
emerges through consciously attending to the present moment in an accepting and non-
judgemental way (Kabat-Zinn, 1994).  This ‘in-the-present awareness’, is considered to be 
reduced in the mental state of those experiencing psychological difficulties who often 
continuously worry about the future or think about difficult past experiences (rumination).  
In clinical samples, mindfulness practice has been shown to be effective in a wide range 
of mental health issues (Arias, Steinberg, Banga, & Trestman, 2006; Gu, Strauss, Bond, & 
Cavanagh, 2015) and is a National Institute for Health and Care Excellence recommended 
treated for recurrent depression (NICE, 2009). Mindfulness is also a component of a range of 
psychological therapies such as Mindfulness-Based Stress Reduction programme developed 
for pain management (Kabat-Zinn,1982) and Mindfulness-Based Cognitive Therapy (Segal, 
Williams, & Teasdale, 2002), with meta-analyses finding medium effect sizes (Fjorback, 
Arendt, Ørnbøl, Fink, & Walach, 2011; Grossman, Niemann, Schmidt, & Walach, 2004). 
Mindful practice is also becoming increasingly used in non-clinical populations, such as in 
the management of job stress, physical health conditions, and more leisurely in mindfulness 
yoga. Large corporations such as Google, Sony, Apple, IKEA and the Department of Health 
have incorporated mindfulness into their workforce ethos claiming it leads to increased 
happiness, efficiency, and reduced sick days (Foster, 2016).  Shonin, Van Gordin, & Griffiths 
(2015) recognise that mindfulness is a current “buzzword” within the general public and has 
become popular in mainstream culture. A wide range of commercial mindfulness-based 
products have been developed, one of the most prominent being mindfulness colouring 
books.  
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Mindfulness colouring and Mandalas 
Mindfulness colouring books are a manifestation of this increased focus on mindfulness 
in the general population. Since 2013, so-called ‘mindfulness colouring books’ have surged in 
mainstream popularity. Major book retailers and online bookstores offer close to 500 colouring 
books for adults. Originally becoming popular with French women in 2013, these colouring 
books were specifically aimed for adults to relieve anxiety with titles such as “100 coloriages 
Anti-Stress” (Power, 2015). As the trend spread to the US and UK, hundreds of colouring 
books emerged. Whilst some are described as ‘adult colouring books’, others such as “Colour 
Me Calm” and “The Mindfulness Colouring Book: Anti-stress Therapy for Busy People” 
describe themselves as offering relaxation and mindfulness through the use of focused 
colouring. Despite the widespread use of these books, it is unclear whether such claims are 
substantiated and whether mindful colouring is akin to aspects of art therapy.  
Adult colouring books are not a new concept however. Since the 1980s, books featuring 
Hindu and Buddhist symbolic designs known as mandalas, were a stable part of “mind-body-
spirit” bookshop departments (Power, 2015). Such books have been used within the art therapy 
realm for mental health from the 1970s.  A ‘mandala’, the Sanskrit word for ‘sacred circle’ is 
a circular shape representing the universe and ‘wholeness’, designed to remind us of our 
relation to the infinite world that extends beyond both our body and minds (The Mandala 
Project, 2010). Originally an Eastern spiritual concept most famously known within Tibetan 
Buddhism, mandalas were introduced to Western culture by psychoanalyst Carl Jung who 
considered mandalas to be “a psychological expression of the totality of the self” (Jung, 1973, 
p. 20). Jung (1973) believed that the journey towards the self and individuation was a journey 
towards mental health. He suggested that the content within a mandala symbolically 
represented aspects of the self within our subconscious, and the circular structure provided 
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order and coherence to the subconscious material (Henderson, Rosen, & Mascaro, 2007). 
Within this context, mandala creation and colouring is often used within art therapy as a way 
to facilitate greater self-awareness, and subsequently greater psychological wellbeing (Harter, 
2002; Pisark, & Larson, 2012). It should be noted that Jung’s concept of mandala creation was 
not originally associated with the more recently popular concept of ‘mindful colouring’.   
 
 
 
 
 
 
 
 
 
Figure 1: Example of Mandala structure 
 
Mindfulness and Art therapy 
Art therapy originating from psychotherapy and art (Slegelis, 1987), is a form of 
therapy that uses art media as its principle mode of communication to address emotional 
difficulties. It has been found to be effective in improving a range of mental health conditions 
(Lyshak-Stelzer, Singer, John, & Chemtob, 2007; Pizarro, 2004; Shouten et al., 2014) and is 
used in a wide range of settings (Van Lith, 2016). More recently, art therapies have been 
combined with the concept of mindfulness (Kabat-Zinn, 1990) in what is known as 
Mindfulness-Based Art Therapy (MBAT; Shaewe, 2014). MBAT generally consists of Kabat-
Zinn’s Mindfulness-Based Stress Reduction programme (1982, 1990) with art therapy 
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activities (Peterson, 2014). Although research on MBAT appears limited, results have shown 
promise in promoting increased quality of life and reduced distress in cancer patients (Monti, 
2006; Ando, Kira, & Hayashida, 2016). 
Mindfulness colouring books appear to be another example of an amalgamation of 
mindfulness and art in popular culture. At present however, it is not known whether colouring 
does indeed have therapeutic effects, and additionally whether colouring promotes 
mindfulness. Importantly, some have raised the question of whether public understanding of 
mindfulness is accurate, and whether it might often be misunderstood to be equivalent to 
relaxation (Alper, 2016). Whilst mindfulness focuses on attention, the focus of relaxation is 
arousal. Although both have shown to reduce distress, research suggests that mindfulness is 
unique in its ability to reduce distress by reducing rumination (Jain, et al., 2007). This 
introduces the question of the public perception of the effects of mindfulness colouring books, 
and whether the public perceive changes in arousal or attention following colouring practise. 
From a theoretical perspective, the mechanism of change underlying the effects of mindfulness 
colouring books are currently not understood and require investigation.  
 
Aim of this literature review 
Although it is apparent that the concepts of art therapy, mindfulness and colouring are 
not new, little work has been done to understand exclusively the effects of colouring in on 
psychological wellbeing. Instead most literature has examined the effectiveness of therapy 
involving a wide range of art activities from sculpting, drawing, painting, music and dance. It 
is also somewhat unclear where the association of ‘mindfulness’ and ‘colouring’ developed 
from specifically. Despite authors of ‘mindfulness colouring books’ claiming effects of 
relaxation, reduced anxiety and de-stress through increased mindfulness, it is not clear whether 
this is based on empirical evidence. Importantly, it is unclear whether the activity of colouring 
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can increase one’s mindfulness. In light of the above, this literature review aims to clarify what 
the effects of colouring in on psychological wellbeing and mood are, and furthermore does 
colouring increase mindfulness? 
Method 
Search Methodology 
Electronic Search Strategy An electronic literature search was conducted utilising 
seven databases (Psychology Cross Search - PsycINFO, Medline, Psycbooks, PsycArticles and 
Psychology and Behavioural Sciences Collection) and Web of Science in January 2015 and 
May 2017. The terms Mandala OR Mindful colo#ring AND Anxiety OR Mood OR Wellbeing 
AND Colo#ring OR Drawing OR Creation were used to search titles and abstracts of papers. 
These terms were chosen after preliminary search investigations. Results were limited to the 
English language. The searches yielded sixteen articles from all databases (after duplications 
were removed) which were scanned initially using the title, and then abstracts using the 
following inclusion and exclusion criteria (Figure 2). This yielded nine articles which were 
read in full and assessed for eligibility, five of which met the inclusion criteria.  
 
Articles from other sources References of articles were scanned, as well as searching 
in non-academic online search bases and this yielded five more articles which met the inclusion 
criteria. To note, two additional articles were found however weren’t accessible after 
contacting authors. In addition, authors of papers that met inclusion criteria were contacted to 
enquire whether further unpublished follow-up research had been conducted. Although the 
majority of authors responded, no additional articles met the inclusion criteria. Previous authors 
of relevant research conducted were approached, and this led to two further articles, bringing 
an overall total of 12. Due to the small number of results, it was considered appropriate to 
include unpublished dissertation articles. 
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Study Selection Process 
Studies were included if they assessed the effects of colouring in pre-constructed 
designs or mandalas on mood, wellbeing or mindfulness. Studies were excluded if they solely 
looked at the effect of mandala creation or drawing, or if they solely assessed physiological 
effects of mandala creation or colouring. They were also excluded if they looked at the effect 
of colouring in where the intervention group consisted of a mixture of colouring in and other 
art-related activities. Studies whose outcome measures were not directly related to 
psychological wellbeing or mood were excluded. Furthermore, studies were excluded if they 
solely assessed the content and symbolic representation of mandalas.  
There were no inclusion criteria in regards to methodology (experimental design, type 
of data collected, outcome measure used) or method of statistical analysis.  
 
This review will critically evaluate the literature by considering: 
• Do outcome measures have reliability and validity? 
• Are samples used representative of a general population? 
• Were participants randomised to conditions? 
• Do studies use appropriate control groups? 
• Do the authors address mechanisms for effects found? 
• Do authors provide effect size information? 
These were selected after reviewing the Critical Appraisal Skills Programme (CASP, 2017) 
reference checklists, and were chosen due to being most relevant to the designs of the studies 
reviewed.  
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Data Extraction 
The information required to critically evaluate the literature (above) was extracted from 
all papers. It was not possible to conduct a meta-analysis, due to not all studies utilising a 
randomised controlled design, and different outcomes were assessed between the studies.  
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Figure 2: PRISMA diagram representing the systematic search strategy. 
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Results 
  The final number of articles all used a quantitative design, and were conducted in 
Western populations (America, Canada and the UK). Table 1 shows the characteristics of all 
studies. All recruited non-treatment seeking samples. Nine studies included in this review 
utilised an undergraduate sample within a college setting, one study used a children classroom 
sample, one study used a teacher sample and one used an occupation sample of working-age 
adults. Four out of the 12 studies were unpublished. Outcomes measured used included anxiety, 
worry, mood, positive and negative affect, mindfulness and rumination.  
The main findings with effect sizes, and methodological critique are summarised in 
Table 2. Further analysis of studies are discussed in sections categorised by the outcome 
measures utilised (anxiety, mood, worry, and mindfulness).  
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Table 1 
Description of methodologies of included studies 
 
Study Study Aim Design/Method Participant 
Characteristics 
Measures Analysis 
1.  Curry and 
Kasser (2005)  
To determine effects 
of colouring.  
To investigate 
whether this effect is 
influenced by 
structure of design. 
RCT  
Participants 
allocated to 
Mandala, Plaid or 
free form condition. 
Anxiety inducing 
task followed by 
colouring activity 
for 20 minutes. 
N=84 
Male=55 
Female = 29 
 
Age given as 18-22 
 
American 
Undergraduates, 
majority Caucasian.  
Frequency: Pre-
anxiety inducing task 
(T1) 
Post anxiety 
inducing task (T2) 
After colouring 
activity (T3) 
Outcomes: 14- item 
State Trait Anxiety 
Inventory 
 
ANOVA and 
Follow up paired 
sample T-tests. 
Independent 
samples t test for 
T3-T2 change 
score.  
2. Small (2006) To extend Curry and 
Kasser’s findings.  
To explore the 
effects of mandala 
colouring when 
informed about the 
spirituality of 
mandalas.  
 
 
 
 
RCT – randomly 
assigned to either  
1: Colouring a pre-
drawn mandala with 
information about 
spiritual meaning 
2: Colouring a pre-
drawn mandala with 
no information 
about spirituality of 
mandalas. 
N=75 
Male=35 
Female=40 
 
Age= 26.37 
SD = 17.59 
 
Volunteers from 
North Carolina, 
America. 
 
Frequency: Pre and 
post colouring 
condition.  
 
Outcome: Worry 
Domains 
Questionnaire. 
MANOVA 
T test type unclear. 
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Study Study Aim Design/Method Participant 
Characteristics 
Measures Analysis 
 3: Colouring free 
form 
4: Colouring a plaid 
design. 
No anxiety-
inducing task.  
No time restraints 
given.  
 
Ethnicity data not 
given.  
3. Mann (2012) Partial replication of 
Curry and Kasser 
(2005).  
 
To investigate 
whether colouring a 
pre-drawn mandala 
or constructing a 
mandala has biggest 
effect on anxiety 
reduction.  
RCT - random 
assignment to either 
pre-drawn mandala, 
constructed 
mandala shape 
(Zentangle) or 
unstructured 
mandala that 
participants are 
instructed to create.  
N=21 
American 
undergraduates or 
post-graduates 
 
Age given as 18-48. 
71.4 % Caucasian.  
 
Frequency: Pre-
anxiety inducing task 
(T1) 
Post anxiety 
inducing task (T2) 
After colouring 
activity (T3) 
Outcomes: State 
Trait Anxiety 
inventory 
ANOVA and 
paired-sample t 
tests.  
4. Van der Vennet 
and Serice (2012)  
To replicate and add 
validity to Curry and 
Kasser (2015) 
 
 
RCT 
Same procedure as 
Curry and Kasser 
(2005) Participants 
allocated to 
Mandala, Plaid or 
free form condition. 
Anxiety inducing 
task followed by 
N= 50 
Male= 9 
Female=41 
 
Mean age: 34.2, SD 
= 10.4. 
 
Frequency: Pre-
anxiety inducing task 
(T1) 
Post anxiety 
inducing task (T2) 
After colouring 
activity (T3) 
ANOVA and 
Follow up paired-
sampled t tests 
Independent 
samples t test for 
T3-T2 change 
score. 
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Study Study Aim Design/Method Participant 
Characteristics 
Measures Analysis 
colouring activity 
for 20 minutes. 
American 
Psychology 
graduates.  
 
56% Caucasian 
24% Hispanic 
4% Asian American 
4% Native 
American 
2% Arab American 
 
Outcomes: 20-item 
State Trait Anxiety 
Inventory 
5.  Drake, Searight 
and Olson-Pupek 
(2014) 
 
 
 
 
 
 
To investigate 
effects of colouring 
on negative mood 
state. 
Partial replication of 
Curry and Kasser 
(2005) 
RCT – random 
assignment to pre-
drawn Mandalas, 
plaid or free-form 
colouring condition.  
Colouring 
intervention for 20 
minutes 
N=44 
Male=8 
Female=36 
Frequency: Pre and 
Post colouring 
activity 
Outcomes: Mini – 
Profile of Mood 
States  
State Trait Anxiety 
Inventory. 
ANOVA and 
follow up paired- 
sample t tests (pre-
and post) 
6.  Babouchkina 
and Robbins 
(2015) 
To test effectiveness 
of circular mandala 
shape in reducing 
anxiety. 
To investigate 
whether being 
instructed to colour 
to express feelings 
would facilitate 
RCT – random 
assignment to 
either: 
1: Colour blank 
circle and express 
feelings 
2: Colour blank 
circle, draw freely. 
N=67 
Male=16 
Female=51 
 
American college 
students.  
 
Age=20.0, SD= 3.3 
Frequency: Pre-
negative mood 
inducing task (T1) 
Post negative mood 
inducing task (T2) 
After colouring 
activity (T3) 
Outcomes: Profile of 
Mood States. 
3 way Repeated 
measures ANOVA  
Blind 
experimenters read 
essay and 
underlined 
statements of 
emotional 
expression.  
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Characteristics 
Measures Analysis 
greater emotional 
expression in follow 
up essay.  
 
3: Colour blank 
square, express 
feelings 
4: Colour blank 
square drawn freely.  
 
Negative mood 
induction task used, 
followed by 
colouring 
intervention for 30 
minutes.  
Ethnicity data not 
given.  
Essay – “Describe an 
event that occurred 
within the last 30 
days of your life and 
how it made you 
feel” 
 
7. Carsley, Heath 
and Fajnerova 
(2015) 
To test the 
effectiveness of 
colouring on test 
anxiety in school 
children 
RCT – randomly 
assigned to mandala 
group or free-form 
colouring condition. 
Participants 
informed were to 
complete spelling 
test to induce 
anxiety.  
Colour intervention 
for 15 minutes.  
N=52 
Male=25 
Female=27 
 
Mean age: 10.92 
years, SD = .82 
 
Canadian 
elementary school 
children.  
 
78% Caucasian 
Frequency: Pre-
anxiety inducing task 
(T1) 
Post anxiety 
inducing task (T2) 
After colouring 
activity (T3) 
Outcomes: State 
Trait Anxiety 
inventory for 
Children State form.  
 
 
 
 
Paired- sampled t 
tests 
ANCOVA to 
investigate gender 
effects.  
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Study Study Aim Design/Method Participant 
Characteristics 
Measures Analysis 
8.  Sandmire et al., 
(2015) 
To investigate 
whether anxiety-
reducing effect of 
colouring is 
dependent on degree 
of free 
expression/structure 
in the activity.  
 
 
Within-subjects. 
Participants took 
part in all 4 
conditions for 30 
minutes. Spread 
over 4 days. Order 
effects controlled 
by randomised 
order.  
Conditions were 
free-form colouring 
(least structured), 
colouring mandala 
(most structured), 
clay and control 
condition (social 
interaction, no 
colouring). 
 
No anxiety-
induction task used 
as research took 
place two weeks 
prior to 
participants’ final 
examinations and 
authors 
hypothesised 
N=50 
Male=11 
Female=39 
 
American first year 
undergraduates.  
 
Age given as: 18-19 
 
Ethnicity data not 
given.  
Frequency: Pre- 
activity/control 
condition 
Post activity/control 
condition 
Outcomes: 
State Trait Anxiety 
Inventory 
Heart rate variability 
(vagal score more 
specifically) from 
ECG electrode 
configuration 
ANOVA and 
paired- sample t 
test.  
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Characteristics 
Measures Analysis 
anxiety levels 
would be high. 
9. Mulvaney and 
Cropley (2016) 
 
Unpublished 
undergraduate 
thesis.  
To assess whether 
colouring decreased 
work-related 
rumination. 
To assesses whether 
colouring increases 
mindfulness.  
RCT – random 
assignments to: 
Intervention 
condition of 
colouring using 
colouring book, for 
20 minutes, 4 times 
a week, for 2 
weeks. 
Control condition 
not specified.  
N= 36 
Male=10 
Female=26 
Age in intervention 
condition = 32.22, 
SD = 10.66 
 
Age in control 
condition = 30.89. 
SD=9.99 
 
83% White British 
 
Had to score 
minimum of 15 on 
affective-
rumination scale of 
the Work-related 
Rumination scale 
(screening for high 
affective 
ruminators) 
 
Frequency:Pre and 
post 
intervention/control. 
 
Outcomes: 
Work-related 
Rumination Scale 
Five Facet 
Mindfulness 
Questionnaire – short 
form. 
ANCOVA 
MANOVA 
ANOVA 
Independent t test 
10. Eaton and 
Tieber (2016) 
To explore whether 
the amount of 
structure/free choice 
within a colouring 
RCT – randomly 
assigned to either 
1: Colour abstract 
image with free 
N=85 
Male=13 
Female =71 
Unspecified = 1 
Frequency: Pre-and 
post-colouring 
activity 
 
Mixed Design 
ANOVA 
Independent 
samples t test.  
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Characteristics 
Measures Analysis 
activity affects the 
anxiety-reducing 
effect.  
choice of colours 
used 
2: Colour abstract 
image with 
instructions to copy 
colour of pre-
existing image.  
30 mins colouring 
 
Age = 20.11, SD= 
4.06 
 
Canadian 
undergraduates 
 
Ethnicity data not 
given.  
Outcomes: 
PANAS 
6-item form of State-
Trait Anxiety 
inventory 
Perseverance test – 
how long spent on 
impossible anagram 
11. Brenton and 
John (2016) 
 
Unpublished 
Masters thesis.  
Investigating 
whether colouring 
can increase 
mindfulness and 
wellbeing levels 
compared to an 
expressive writing 
and control group.  
RCT- randomly 
assigned to either 
1: Colouring group 
2: Writing group 
3: Control group 
 
Participants were 
asked to spend 20 
mins on their 
intervention for 20 
mins, 4 days a week 
for 2 weeks.  
N= 54 
Male =21 
Female =33 
 
Age= 35.8, 
SD=10.3 
 
61% White British 
 
Teacher sample.  
 
 
 
Frequency: Pre-and 
post-intervention 
 
Outcomes: 
Five Facet 
Mindfulness 
Questionnaire (Short 
form) 
Warwick Edinburgh 
Mental Wellbeing 
Scale  
ANOVA 
Planned contrast 
independent 
samples t test using 
change scores. 
12.Forkosh and 
Drake (2017) 
To explore whether 
drawing or colouring 
to distract from 
negative feelings 
would improve 
mood, compared to 
being instructed to 
RCT – random 
assignment to either  
1: colouring 
condition (distract 
with low cognitive 
demand) 
N=70 
Male=21 
Female=49 
 
Age= 21.7, SD= 5.4 
American 
Frequency: Pre-
negative mood 
inducing task (T1) 
Post negative mood 
inducing task (T2) 
After colouring 
activity (T3) 
Mixed design 
ANOVA 
Paired-sample t 
test.  
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Characteristics 
Measures Analysis 
draw to express 
negative feelings.  
To test whether task 
with high cognitive 
demand better at 
distraction, and thus 
more likely to reduce 
negative mood.  
2: Drawing 
condition (distract 
with high cognitive 
demand) 
3: Drawing 
condition to express 
negative feelings.  
Negative mood 
induction task used. 
Imagery exercise 
thinking of saddest 
experience.  
15 minutes 
colouring.  
undergraduates.  
41.4% White  
18.6% Asian 
17.1% Black or 
African American 
12.9% Hispanic 
5.7% Biracial 
2.9% Other 
1.4% Native 
Hawaiian  
 
Outcomes: 
Positive and 
Negative Affect 
Schedule 
Enjoyment Scale 
Flow State Scale.  
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Table 2 
 
Results of included studies.  
 
Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
1.  Curry and Kasser 
(2005) 
Anxiety- induction 
successful  
Significant difference 
between groups F (2,81) 
= 15.89, p < .001 
Mandala group had 
greater reduction of 
anxiety than free form 
(p < .001) 
Plaid group greater 
reduction in anxiety 
than free form (p < 
.001) 
No difference between 
Mandala and Plaid.  
 
Mandala group 
significantly reduced 
anxiety to below 
baseline (p = .006) 
Mandala group vs 
Freeform 
Cohen’s d=0.8 (large) 
 
Plaid vs Freeform 
Cohen’s d=0.6 
(medium) 
 
 
 
 
 
 
 
 
 
 
Not able to calculate 
effect size for paired-
Aims: Clear research 
question 
 
Method: Appropriate 
control group. Clear 
description of procedure 
and colouring designs. 
Large sample size. 
Outcome measure good 
reliability and validity. 
 
Results: Gave T1-T2 
change scores and 
information to calculate 
effect size. 
Discussion: Non-
significant results 
discussed. Limitations 
and future directions 
acknowledged.  
Method: Not true 
randomisation – 
participants were 
randomised in groups of 
testing session. 
Undergraduate and 
majority Caucasian not 
representative sample. 
No follow- up data.  
  
Results: Attrition rates 
not given. Unable to 
calculate effect size for 
paired-sample t- tests.  
 
Discussion: Suggested 
mechanism of structure 
providing “meditative-
like state”, however just 
hypothetical as did not 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
 
Plaid group reduced 
anxiety to below 
baseline, did not reach 
significance level (p = 
0.09) 
 
Free form group had 
higher anxiety at T3 
than baseline. 
sample t test between 
baseline and T3. 
objectively measure any 
aspect of meditation or 
participants’ experience. 
2. Small (2006) MANOVA looking at 
mandala conditions with 
and without mandala 
synopsis would have 
lower reductions in 
worry than the plaid and 
free form was not 
significant F(3,71) = 
.26, p = .84 
 
No significant 
difference between 
mandala conditions and 
non-mandala conditions 
(plaid or free form) 
 
No significant 
difference between 
Effect sizes not 
provided and unable to 
be calculated due to 
authors not providing 
information on N of 
each condition.  
Aims: Clear research 
question and hypotheses 
stated.  
 
Method: Clear 
procedure. Use of valid 
and reliable outcome 
measure.  
Good control groups 
(mandala with synopsis, 
compared with mandala 
without synopsis).  
 
Discussion: Limitations 
acknowledged and many 
suggestions for 
improved methodology 
given.  
Method: Unpublished 
dissertation. No power 
calculations given, 
however likely to be 
underpowered due to 
sample of 75 with four 
conditions. No 
information on ethnicity 
of participants.  
Participants were 
assessed on their use of 
current meditation 
practice, enjoyment of 
art, clinical diagnoses, 
however this 
information does not 
appear to have been 
used within analysis of 
results.  
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(including p value) 
Post treatment effect 
size 
Strengths Limitations 
mandala with synopsis 
condition and mandala 
without synopsis.  
 
Significant reduction in 
worry for all conditions 
(significant values not 
provided) 
No information on 
method of 
randomisation. 
Experiment setting 
varied for each 
participant and was 
uncontrolled, which may 
have introduced bias.  
Participants were given 
no specified amount of 
time to colour for, 
significantly limiting 
results. Possible 
difference between 
groups not seen due to 
not enough time 
colouring.  
 
Results: Limited number 
of statistical tests used. 
Significance values for 
reduction of anxiety in 
each condition not 
provided.  
No follow up data 
Effect sizes not given.  
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
Discussion: Little 
discussion around non-
significant results. 
 
3. Mann (2012) Significant reduction in 
anxiety at T2 and T3 for 
unstructured group (p < 
.05) and pre-drawn 
group (p < 0.5) 
Anxiety inducing test 
did not work for 
Zendala group – no 
increase in anxiety 
score between T1 and 
T2.  
No statistically 
significant differences 
between T3 and 
baseline for any group.  
No significant 
differences between 
groups.  
Not able to calculate 
effect size for within-
subject paired-sample t 
tests due to no 
information on the 
correlations of the 
means provided.   
 
Aims: Hypothesis 
clearly stated. 
 
Method: Very detailed 
procedure and 
information of 
participant 
characteristics.   
Use of validated 
outcome measures.  
 
Discussion: 
Acknowledgement of 
limitations and potential 
biases within study. 
Non-peer reviewed 
dissertation study.  
 
Aims: Unclear aims and 
reasons for use of 
Zendala (mandala shape 
which is constructed) 
and unstructured 
mandala conditions.  
 
Method: Ethnically 
homogenous sample and 
largely female. Many 
participants were art 
therapy students thus 
may have bias. Limited 
generalisation to wider 
population. No 
information provided on 
method of 
randomisation. Small 
sample. No power 
calculations given but 
likely to be 
underpowered.  Unclear 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
whether participants in 
different conditions 
completed intervention 
in same room, thus 
possible spill-over 
effects. Authors indicate 
that in smaller groups 
participants looked 
around at each other’s 
colouring and interacted, 
thus not well controlled 
environment. Authors 
also stated all 
participants in Zendala 
group were confused 
with what they were 
required to do. 
Suggestion of not 
enough time for 
unstructured and 
Zendala group to 
complete their 
intervention. Control 
groups not appropriate 
for purpose of literature 
review as comparing 
colouring to drawing 
and creation – not 
comparable. 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
 
Results: Difficult to 
understand analysis, not 
presented in clear way. 
The lack of success of 
anxiety induction task 
for Zendala group skews 
results as lack of 
homogeneity prior to 
colouring. No follow up 
data.  
 
Discussion: Limited due 
to flaws in study.  
4. Van der Vennet 
and Serice (2012) 
Anxiety- induction 
successful  
 
Significant difference in 
change score (T3-T2) 
between groups F(2, 49) 
= 2.59, p = .04. 
Mandala group greater 
reduction in anxiety 
than Free-form group (p 
= .05) 
Mandala group greater 
reduction in anxiety 
than Plaid (p = .02) 
Mandala vs Free form, 
Cohen’s d = 0.6 
(medium) 
Mandala Vs Plaid. 
Cohen’s d= 0.8 (large) 
Not able to calculate 
effect size for paired-
sample t test between 
baseline and T3.  
Aims: Clear research 
question, aims and 
hypothesis.  
 
Method: Appropriate 
control group. Clear 
description about 
procedure and 
participant 
characteristics. 
Ethnically diverse 
sample (only 56% 
Caucasian) and larger 
age range. Random 
assignment.  
Method: No information 
on method of 
randomisation. Large 
variation in sample size 
within each group 
(13,15, and 22). Small 
sample size. No follow 
up data.  
 
Results: Attrition rates 
not given. Unable to 
calculate effect size for 
paired-sample t- tests as 
no correlation of means 
given. 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
No significant different 
between Plaid and Free-
form. 
 
All three groups had 
decrease in anxiety at 
T3 compared to 
baseline. This was 
statistically significant 
for Mandala group (p = 
.03) 
Outcome measure used 
with good validity and 
reliability.  
 
Results: Gave T1-T2 
change scores and 
information to calculate 
effect size for main 
findings. 
 
Discussion: Included 
some qualitative 
information from 
experimenter’s 
observation of 
participants in Free-
form condition 
struggling with lack of 
direction. Limitations 
and future directions 
acknowledged. 
No follow up data. 
 
Discussion: No 
discussion about the 
underlying mechanisms 
of the circular shape of 
the mandala and its 
effects.  
5.  Drake, Searight 
and Olson-Pupek 
(2014) 
 
Significant reduction in 
anxiety from pre to 
post-test seen in all 
groups (Mandala, p = 
.015, Plaid, p = .003, 
Blank sheet, p = .04) 
No difference between 
activities.  
Not able to calculate 
effect size for within-
subject paired-sample t 
tests due to no 
information on the 
correlations of the 
means provided.   
 
Aims: Clear aim to 
replicate Van der Serice 
(2012) and Curry and 
Kasser (2005).  
 
Method: Brief but clear 
procedure. Good 
description of 
Aim: No stated 
hypothesis or 
predictions. 
 
Method: No information 
on method of 
randomisation. Small 
sample size for study 
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(including p value) 
Post treatment effect 
size 
Strengths Limitations 
Significant decrease in 
depression (p = .03) and 
tension (p = .005) for 
Plaid group only. 
participant 
characteristics provided. 
Good representation of 
both genders (52% 
female). Use of valid 
and reliable outcome 
measures.  
 
Discussion: 
Acknowledges 
limitations and need for 
future research to assess 
long-term effect of 
colouring.  
with three conditions.  
No dropout rates 
reported however 
discrepancy between 
report of N=44, and 
authors reporting N of 
11, 16 and 7 within each 
condition = 31. Power 
calculations not given 
however likely to be 
underpowered. 
Ethnically homogenous 
sample with little 
diversity. Undergraduate 
sample. Lacks 
generalisability. 
Unequal group sizes for 
mandala, plaid and 
blank paper condition 
(11,16,7) respectively 
 
Results: No effect size 
given. No change scores 
from pre-to post given.  
No follow up data. 
 
Discussion: Little 
discussion about non-
significant results. 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
 
 
 
6.  Babouchkina and 
Robbins (2015) 
Negative mood 
induction successful.  
Significant main effect 
of Time (F(1, 63) = 
51.0, p < .001) 
Significant two-way 
interaction of Shape by 
Time F (1, 63) = 4.1, p 
< .05.  
Mandala conditions saw 
a significantly bigger 
decrease of negative 
mood (mean total = 
23.9, SD = 20.9) 
compared to square 
conditions (mean 
total=13.5, SD = 22.3)  
No significant 
difference between 
groups on the amount of 
self-disclosure and 
emotional expression in 
No effect size provided 
for ANOVA results.  
 
 
 
 
 
 
 
 
 
 
 
 
Cohen’s d = 0.48 (small 
to medium) 
Aims: Clear aims and 
research questions 
Method: Use of valid 
and reliable outcome 
measures 
Randomisation 
procedure well 
described (pre-
constructed blocked 
randomisation table, 
sealed envelopes). 
Researcher bias 
minimised through 
experimenter blinding. 
Robust methodology. 
Procedure well 
described. 
 
Discussion: 
Acknowledged 
limitations and lack of 
ecological validity 
compared to real-life art 
therapy setting.  
Method: Convenience 
sample likely to have 
similar characteristics 
which may bias results. 
Most participants were 
psychology students 
who received course 
credit– lacks 
generalisability to adult 
population. 
Predominantly female 
sample. No information 
on ethnicity of 
participants given.  
 
Results: No effect size 
calculated for significant 
interaction. Limited 
calculations provided, 
no follow up t tests 
between mandala vs 
square conditions 
provided. No follow up 
data 
 
 148 
Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
essay.  
 
 
Discussion: Authors do 
not provide a 
mechanism behind the 
“active ingredient” of 
the circular shape.  
Very little discussion on 
non-significant results 
i.e. groups instructed to 
express feelings by 
drawing/colouring did 
not reduce mood more 
unlike authors’ 
prediction. 
Authors use words 
“colouring” and 
“drawing” 
interchangeably. 
Limitation due to it 
being unclear what 
participants did 
(colouring or drawing, 
or both). Effects of 
solely drawing not 
relevant to this review, 
which is focusing on 
effects of colouring in.  
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
7. Carsley, Heath and 
Fajnerova (2015) 
Anxiety- induction 
successful  
 
Statistically significant 
decrease of anxiety for 
both Mandala group (p 
= .007) and Free-form 
group (p = .006) 
No difference between 
activities.  
No main effect of 
gender or condition, but 
significant interaction 
found F (1, 47) = 2.90, 
p = .095, ηp
2 = .058. 
Boys showed decrease 
in anxiety in both 
mandala and free-form, 
however effect for girls 
only found in mandala 
condition.  
Not able to calculate 
effect size for within-
subject paired-sample t 
test due to no 
information on the 
correlations of the 
mean.  
Partial eta-squared (ηp
2 
= .058) for significant 
interaction (large effect 
size).  
Aims: Clear research 
question, aims and 
hypothesis.  
 
Method: Appropriate 
control group. Clear 
description about 
procedure and 
participant 
characteristics. 
Validated outcome 
measure used.  
 
Results: Looked at 
gender effects. Gave 
information on attrition 
rate (1).  
 
Discussion: Suggested 
explanation for gender 
effects seen (e.g. boys’ 
slower development of 
fine motor skills may 
mean free-form easier. 
Supported by qualitative 
examination of 
colouring where 45% 
boys were found to 
colour over the mandala 
Method: No information 
about procedure of 
randomisation. 
Ethnically homogenous 
sample. Sample of 
school children not 
generalisable to adult 
population which adult 
colouring books are 
geared to. No power 
calculations given but 
likely to be 
underpowered.  
 
Results: Unable to 
calculate effect size for 
paired-sample t- tests. 
No change score T3-T2 
given.  
No follow up data. 
 
Discussion: Little 
discussion about non-
significant results that 
did not support authors’ 
predictions.  
Discusses trait 
mindfulness and gender 
differences in ability to 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
shape. Limitations 
acknowledged. First 
research about effects of 
colouring in school-age 
population.  
engage in mindfulness- 
based activity, however 
no measure of 
Mindfulness used, and 
colouring activity was 
not set up as 
mindfulness- based 
activity.  
8.  Sandmire et al., 
(2015) 
Significant decrease in 
self-reported  
anxiety seen in all 
groups pre-and post-
intervention: 
Free form (p < .001) 
Mandala (p < .001) 
Clay (p < .001) 
Control (p < .005)    
Mean change in anxiety 
significantly differed 
amongst activities. (F 
(2.798, 128.701) = 
3.875, p = .013, partial 
η2 effect size = 0.56) 
Mean change for Free-
form condition 
significantly different to 
control (p = .038). No 
Cohen’s d effect size 
for difference in self-
reported anxiety pre-
and post-intervention 
given by authors: 
Free form d=0.8 (large) 
Mandala d=0.68 
(medium) 
Clay d=0.59 (medium) 
Control d=0.30 (small) 
 
 
 
 
 
 
 
 
 
Effect size unable to 
calculate. 
Aims: Clear research 
questions. 
 
Method: Use of valid 
and reliable self-report 
outcome measure. Adds 
further validity with use 
of physiological 
measure of anxiety. 
Clear description of 
procedure. 
Randomised order for 
each participant’s 
completion of the four 
conditions.  
 
Results: Gave 
information on dropout 
rates. 
Discussion: Considers 
the relationship between 
Method: Bias of 
participants getting 
credit for participation. 
Unclear why within-
subject design utilised. 
Within-subject design 
flawed due to spill-over 
effect of conditions. 
Control group of social 
interaction and clay 
making condition not 
appropriate control 
groups. Uncontrolled 
environment of 
conditions where 
participants engaged in 
social interaction 
alongside the art-making 
activities, making it 
difficult to infer cause-
effect links between the 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
difference between clay, 
mandala and control 
condition.  
Significant difference in 
mean change in vagal 
score among activity 
types (F (2.77, 96.87) = 
13.83, p < .001, partial 
η2 effect size = 0.54  
Significant increase in 
vagal score (decrease in 
physical symptoms of 
anxiety) seen for all art-
making interventions (p 
< .001) for all three) 
however not for control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cohen’s d effect size of 
0.52 (medium) seen for 
all art-making groups 
 
 
 
physiological measures 
and stress, and 
implication for other 
physical health 
conditions such as 
obesity, cardiovascular 
disease and diabetes. 
Acknowledges 
limitations and biases.  
Discussed possible 
factors for discrepancy 
for control condition 
(reduced anxiety from 
self-report, but opposite 
seen for vagal score) 
anxiety-reducing effects 
and art activity. No 
randomisation or 
between-group design.   
 
Results: No follow up 
data 
9. Mulvaney and 
Cropley (2016) 
Significant main effect 
of condition on 
affective rumination 
after controlling for 
baseline F (1, 22) = 
5.59, p = .014, ηp
2 
= 
.20. Intervention group 
reported significantly 
 
 
 
 
 
 
 
 
 
Aims: Clear research 
aims and hypothesis. 
 
Method: Procedure clear 
and easy to understand.  
Participant 
characteristics given in 
detail.  
Use of valid measure. 
Method: Unpublished 
dissertation. No 
information on control 
group thus unable to 
comment on 
appropriateness. 
Ethnically homogenous 
sample, difficult to 
generalise.   
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(including p value) 
Post treatment effect 
size 
Strengths Limitations 
lower levels (M = 3.59, 
SD = 0.86) compared to 
control (M = 3.69, SD = 
0.55) 
No significant 
difference between 
conditions for 
Mindfulness levels, or 
for individual facets of 
FFMQ.  
No increase in 
mindfulness levels seen. 
Participants who 
completed the study 
were found to have 
higher rumination and 
mindfulness levels than 
non-completers.   
 
Cohen’s d = 0.13 Very 
small effect size) 
Thorough detail 
provided regarding 
colouring book and 
selection of colouring 
material. 
Information on method 
of randomisation 
provided. 
Power calculations 
given and had 
appropriate sample size. 
Results: Clear results 
section, controlled for 
gender and baseline.  
 
Discussion: 
Acknowledges 
limitations and discusses 
how future research 
could be improved.  
Discussion on non-
significant results for 
mindfulness and 
possible reasons.  
Large attrition rate 
within both the 
intervention (22%) and 
control condition (39%) 
which impacts the 
validity of 
randomisation (as 
participants who 
dropped out may be 
systematically different 
to non-drop outs), and 
thus generalisability to 
population. 
Furthermore, smaller 
sample size impacts 
precision of confidence 
interval and may have 
contributed to the small 
effect size found for 
Work-Related 
rumination (less power).  
No follow up data 
Did not account for 
participants’ current 
meditation, or prior 
knowledge of 
mindfulness which is 
known to impact FFMQ.  
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
10. Eaton and Tieber 
(2016) 
Anxiety 
 
Significant main effect 
of Time:  
F (1, 83) = 9.295, p = 
.003, n2p = .10.  
 
 “Marginally 
significant” interaction 
between Time and 
Condition F(1,83) 
=3.744, p=.056, n2p = 
.04   
 
Greater reduction in 
free-choice group (T1-
T2=0.55) compared to 
forced-choice (T1-T2= 
0.12) although not 
significant. 
 
Positive Affect 
Significant main effect 
of Time found across 
both colouring 
conditions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cohen’s d effect sizes 
are not able to be 
calculated due to 
authors not providing N 
of each condition.  
Aims: Predictions made. 
  
Method: Very clear 
description of 
procedure.  
Use of valid and reliable 
outcome measures. 
No power calculations 
provided, however large 
sample of 85 is likely to 
be adequately powered.  
 
Discussion: Some 
limitations 
acknowledged.  
 
Aims: Rationale for 
perseverance 
(behavioural measure 
for colouring) as 
outcome measure was 
related to evidence 
suggesting mindfulness 
to have effects on self-
regulatory behaviour, 
however Mindfulness 
not measured.  
 
Method: Not true 
random assignment to 
condition, testing 
sessions were randomly 
assigned instead of 
individual participants. 
Limits validity of this 
study. No information 
on how randomisation 
of testing session was 
done. Lab environment 
lacks ecological validity 
to real-world setting.  
Predominantly female 
sample may lack 
generalisability to male 
sample. No information 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
F(1, 83) = 10.936, p 
=.001, n2p = .12 
No significant 
interaction between 
Time and Condition. 
 
Negative Affect  
Significant main effect 
of Time found across 
both colouring 
conditions 
F(1, 83) = 20.282, p = 
.000, n2p = .20 No 
significant interaction 
between Time and 
Condition. 
 
Perseverance 
No significant 
difference between Free 
choice and Forced 
choice groups on 3 
impossible anagrams.  
Analysis of last two 
anagrams only, found 
significant difference t 
(83) = 2.43, p = .017  
on ethnic diversity of 
participants given, 
limiting information on 
generalisability.   
 
Results: Post-hoc 
manipulation of the 
analysis of perseverance 
test to get significant 
results, needs to be 
taken with caution due 
to increase of Type 1 
error rates (no 
adjustments stated). 
No follow up data 
 
Discussion: No 
discussion about 
Mindfulness despite 
being part of rationale in 
introduction.  
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
 
11. Brenton and John 
(2016) 
Significant effect of 
colouring intervention 
on Mindfulness F (2, 
51) = 5.57, p = .007, ƞ2 
= .30 and wellbeing F 
(2,51) = 11.94, p = .000, 
ƞ2 = .32 . Colouring 
condition had 
significantly higher 
increase in mindfulness 
t (51) = 2.22, p = .031 
and wellbeing t (51) = 
4.26, p = .000, 
compared to control.  
No statistically 
significant difference 
between colouring 
group and expressive 
writing group.  
Planned contrasts found 
significant changes in 
FFMQ facets 
Describing and Non-
reactivity (p < .000 for 
both) for Intervention 
groups when compared 
 
Cohen’s d effect sizes 
for Colouring vs 
Control: 
Mindfulness (d= .30) 
(small effect size), 
Wellbeing (d=.51) 
(medium effect size) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Describing: d= 0.50 
(medium effect size) 
Non-reactivity: d= 0.49 
(small effect size) 
 
Aims: Clear hypotheses 
stated. 
 
Method: Information 
provided regarding 
method of 
randomisation.  
Clear procedure.  
Detailed information of 
participant 
characteristics provided. 
Use of valid and reliable 
outcome measures.  
Use of teachers 
appropriate for high 
stress sample.  
 
Results: In-depth 
analysis such as looking 
at facets of FFMQ.  
Able to link increase in 
mindfulness to increase 
in wellbeing.  
 
Discussion: Alternate 
mechanism of 
Distraction discussed 
and appropriately 
Method: Unpublished 
dissertation. 
Predominantly female 
sample. Ethnically 
homogenous sample, 
lacks generalisability to 
cultures other than 
White. Teachers were 
from one school and 
thus may not be 
generalizable to the 
wider teacher 
population. 
Participants allowed to 
carry out activity in their 
environment of 
preference. Lack of 
controlled environment 
may introduce bias, or 
distraction when doing 
colouring/writing 
activity.  
Expressive writing 
activity not directly 
comparable to colouring 
due to different skills 
necessary. No 
information provided on 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
to no intervention.  
 
 
 
rejected. Discussion of 
related mechanisms of 
Mindfulness e.g. self-
regulation.  
Limitations 
acknowledged.  
control condition thus 
appropriateness not 
clear.  
 
Results: No follow up 
data.  
Did not account for 
participants’ current 
meditation, or prior 
knowledge of 
mindfulness which is 
known to impact FFMQ. 
12.Forkosh and 
Drake (2017) 
Negative mood 
induction successful.  
Positive Affect results 
Significant main effect 
of Time F(2, 134) = 
39.551, p < .001, np
2 = 
.371. Paired samples t 
tests showed positive 
affect increased from 
T2 to T3 t(69)= 5.632, p 
< .001,  
Significant interaction 
with Time and 
Condition F(4, 134) = 
 
  
 
 
 
 
 
 
 
Cohen’s d effect size: 
d=0.67 (medium) 
 
 
 
 
 
 
Aims: Clear research 
questions and 
hypothesis made.  
 
Method: Good 
description of method 
and procedure. Use of 
PANAS, shown to have 
validity and reliability 
(Crawford and Henry, 
2004).  
Power calculations not 
given but large sample, 
likely to be sufficiently 
powered.  
Method: No information 
provided on method of 
randomisation. Sample 
predominantly female 
(70%). 
Questionable use of 
Flow state scale 
designed for use in sport 
and physical settings to 
assess a Flow state 
defined as “an 
intrinsically enjoyable 
state accompanied by an 
order in consciousness 
whereby the person 
experiences clarity of 
goals and knowledge of 
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
2.750, p = .031, np
2 = 
.076.  
Paired-sample t test 
found positive affect 
increased from T2 to T3 
for: 
Colouring condition: (t 
(22) = 4.67, p <.001)  
 
Drawing condition (t 
(23) = 3.67, p =.001) 
 
No significant 
difference from T2 to 
T3 for Draw to express 
condition  
 
No significant 
difference between 
colouring and drawing. 
 
Negative Affect results 
Significant main effect 
for Time F (2, 134) = 
93.528, p < .001, np
2= 
.583. Paired-sample t 
 
 
 
 
 
 
d= 0.95 (large) 
 
 
Cohen’s d effect size: 
d=0.73 (medium) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d = - 1.47 (large) 
Larger ethnic 
heterogeneity compared 
to other studies. 
Mechanism of 
distraction tested. 
 
Results: Majority of 
effect sizes calculated.  
Discussion: Good 
discussion on results 
which did not match 
authors’ predictions. 
Implications for future 
research discussed.  
Authors acknowledged 
would be more 
appropriate to have 
same activity and vary 
the level of complexity 
with that activity, as 
opposed to different 
activity used in this 
study (colouring and 
drawing). 
performance, complete 
concentration, feelings 
of control, and feelings 
of being totally in tune 
with the performance” 
(Jackson and Marsh, 
1996). 
Drawing condition 
(higher cognitive 
demand) as comparison 
condition for colouring 
(lower cognitive 
demand) questionable as 
both involve different 
skills.  
No follow up data 
Discussion: Limitations 
not acknowledged.  
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Study Main Findings 
(including p value) 
Post treatment effect 
size 
Strengths Limitations 
tests showed overall 
decrease in negative 
affect from T2 to T3 t 
(69) = -12.460, p < .001  
No difference seen 
between conditions.  
Enjoyment and Flow 
State 
Colouring and drawing 
condition enjoyed 
activity significantly 
more than drawing to 
express condition (p = 
.037, p = .022 
respectively). No sig 
difference between 
colouring and drawing. 
Colouring condition 
experienced 
significantly greater 
flow than express 
condition (p = .001). No 
sig difference in flow 
between colouring and 
drawing, and drawing 
and express. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Effect sizes not able to 
calculate.  
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Effects on anxiety  
Seven studies examined the effect of colouring on anxiety using a contrast between 
structured and unstructured designs, with six studies using a variation of Spielberger’s State 
Trait Anxiety Inventory (STAI, 1983) and one study using the Worry Domains Questionnaire 
(WDQ; Tallis, Eysenck, & Mathews, 1992). Six of the studies investigated this in adults, whilst 
one study recruited school children.  
Curry and Kasser (2005) were the first to empirically examine the effects of colouring, 
with further studies utilising a similar design of an anxiety-inducing task followed by a 
colouring intervention. The authors hypothesised the mandala group would experience greater 
reduction in anxiety compared to the free-form group, and suggested that if mandalas have 
unique properties, the mandala group would also have greater reduction in anxiety compared 
to the plaid group. Curry and Kasser (2005) found no significant difference between the 
mandala and plaid condition, however they both had greater reduction in anxiety compared to 
the free-form condition, with large and medium effect sizes respectively. Furthermore, whilst 
a statistically significant decrease in anxiety (to below baseline) was shown in the mandala 
group, and decrease in anxiety almost approached statistical significance in the plaid group 
following colouring, they found participants in the free-form condition had an increase in 
anxiety from baseline. The authors concluded that the geometric complexity of both the pre-
drawn mandala and the plaid design were able to induce a meditative state and provide structure 
and direction to contain the “inner chaos” of anxiety. The lack of structure in the free-form 
group was suggested to have contributed to the increase in anxiety. 
In contrast, Van der Vennet and Serice (2012) found the mandala condition had 
significantly greater anxiety reduction compared to both the plaid condition and free-form 
condition (large and medium effect size respectively). Interestingly although not statistically 
significant, the plaid group had a bigger reduction in anxiety compared to the free-form. Unlike 
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Curry and Kasser’s (2005) findings, all conditions (including free-form) saw a decrease in 
anxiety from T1 to T3, however this was only statistically significant for the mandala group. 
The authors concluded support for Curry and Kasser’s (2005) initial premise that the circular 
structure of the mandala is ‘inherently meditative’ and is the mechanism for greater anxiety 
reduction compared to other shapes. Despite their findings that the free-form outperformed the 
plaid group, they proposed that participants in the free-form condition struggled with a lack of 
structure and direction which subsequently did not reduce anxiety levels to a greater extent.  
Contradictory to this hypothesis however, Drake, Searight and Olson-Pupek (2014) and 
Carsley, Heath and Fajnerova (2015), found a significant reduction in anxiety following 
colouring in all their conditions, including free-form conditions, with evidence of medium to 
large effect sizes (Drake, Searight, & Olson-Pupek, 2014). These studies found no significant 
differences in the reduction of anxiety between any of their colouring conditions, suggesting 
the mandala does not have a more powerful anxiety-reducing effect than other designs. Drake, 
Searight and Olson-Pupek (2014) also found a significant reduction in the depression and 
tension scales of the Mini Profile of Mood States for the plaid group (McNair, Lair, & 
Droppleman, 1992; POMS), and suggested that structured designs may have greater 
effectiveness at reducing negative mood states, compared to anxiety.  
Interestingly, Carsley, Heath and Fajnerova (2015), whose participants were school-
children, found that whilst both boys and girls showed a reduction in anxiety in the mandala 
group, girls did not show a reduction in anxiety in the free-form condition, whilst boys showed 
greatest anxiety in the free-form condition. The authors hypothesised this finding may be due 
to boys’ limited fine-motor skills, and suggested adult studies need to examine whether 
mindfulness colouring is gender specific. Thus, this study extends Curry and Kasser (2005) 
and Van der Vennet and Serice’s (2012) findings by suggesting the effects of mandalas may 
benefit girls more than boys.  This suggestion needs to be taken with caution however, due to 
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the study using a sample of children, and therefore the difference may be developmentally 
related.          
 Similarly to Drake, Searight and Olson-Pupek (2014) and Carsley, Heath and Fajnerova 
(2015), Mann (2012) utilised an anxiety induction task and found a pre-constructed mandala 
group and unstructured mandala group (where participants were given instructions to construct 
a design) were successful at significantly reducing anxiety from pre-to post-test, however the 
levels did not reach participants’ pre-induced anxiety state. The authors found no statistical 
difference of anxiety levels between groups. Mann’s (2012) third condition, where participants 
constructed a mandala shape known as a Zendala (originating from Zentangle) did not see a 
reduction in anxiety. This did not support the authors’ initial hypothesis that participants 
creating their own mandala would mirror conditions more typical of an art therapy intervention 
and thus be more anxiety-reducing (Henderson et al., 2007; Curry & Kasser, 2005). However, 
this needs to considered with caution due to findings that the anxiety-inducing test did not 
appear to elevate anxiety for the zendala group, and thus the groups were not equal prior to the 
intervention. Nonetheless, the findings are consistent with previous authors suggesting 
colouring, regardless of the structure of the colouring design, is effective at reducing anxiety.
 Small (2006) elaborated on Curry and Kasser’s (2005) study design by looking at the 
effect of mandala colouring on worry, utilising the Worry Domains Questionnaire (WDQ; 
Tallis, Eysenck, & Mathews, 1992), when informed about the spirituality of mandalas. The 
authors’ rationale for providing information about the mandala and its religious rituals was to 
“create a spiritual presence”. Although worry was found to significantly reduce for all four 
conditions, Small (2006) found no statistical differences between any of the groups (pre-
constructed mandala with and without description on spiritual meaning, plaid and free-form) 
on the Worry Domains Questionnaire, and suggested the act of colouring itself may reduce 
worry/anxiety.           
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 In support of the above, Sandmire et al. (2015) extended previous studies by examining 
the anxiety-reducing effect in free-form colouring (least structured), mandala (most structured), 
clay modelling condition (medium structured) and a control condition which had social 
interaction but no art making, utilising both the self-report measure of STAI (Spielberger, 
1983) and the non-self-report measure. Heart rate variability (HRV), specifically the vagal 
score, was used as an objective physiological measure of anxiety, and measured by ECG 
electrode configuration five minutes prior to and after art making/control activity. The vagal 
score is an indirect measure of parasympathetic nervous system activity that is responsible for 
“rest and digest” (Pagani et al., 1986), whereby an increased vagal score would indicate a 
decrease in anxiety. Sandmire et al. (2015) found a significant decrease in STAI scores in all 
groups, although to a greater extent in the art groups (large and medium effect sizes) compared 
to the control (small effect size). In addition, a significant increase in vagal score (indicating a 
decrease in anxiety) was also seen for all art groups only, with medium effect sizes. Subsequent 
ANOVAS found no significant difference in mean STAI score or vagal change between art 
groups, and thus they concluded that art is effective at reducing anxiety regardless of the level 
of the structure inherent to the medium. The authors suggested that the reduced anxiety seen 
from the STAI only for the control group may have been a result of social desirability bias, 
often seen with self-report measures. This study thus contributes to the evidence base for the 
anxiolytic properties of colouring by providing an objective measure of the outcome variable.
 Overall, the majority of studies found medium to large effect sizes for the anxiety-
reducing effect of colouring in both structured and unstructured designs. All studies, apart from 
Curry and Kasser (2005) and Van der Vennet and Serice (2012), found this effect did not 
significantly differ between colouring conditions. It is possible that these studies’ sample sizes, 
which were smaller than Curry and Kasser’s (2005) and Van der Vennet and Serice’s (2012), 
were not able to detect differences between structured and unstructured designs. Nonetheless, 
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the evidence suggesting statistically significant reductions in anxiety following colouring of 
structured and unstructured designs suggests the type of design, or the level of structure within 
a design does not impact the anxiolytic effect of colouring in. This is particularly beneficial for 
adult colouring books which have a plethora of different designs, with varying levels of shapes 
and structure.            
 The studies discussed share some common limitations. None of the studies provided 
follow-up data, thus the longevity of the anxiolytic effect is unknown. The majority of studies 
utilised undergraduate female students from Caucasian backgrounds, which limits the 
generalisability of the findings to the general population. Furthermore, whilst some of the 
studies’ authors hypothesised the mechanism for the reduced anxiety effect to be focused 
attention inherent to mindfulness, or aspects related to meditation (Carsley, Heath, & 
Fajnerova, 2015; Curry & Kasser, 2005; Van der Vennet & Serice, 2012), none assessed this 
empirically resulting in limited understanding and a need for future investigation.  
Interestingly, Carsley, Heath, & Fajnerova (2015) questioned whether their free-form group 
was effective at reducing anxiety due to individuals perceiving the activity to be mindful. This 
highlights the need for future research to assess participants’ experience of the colouring 
activity. Similarly, Small’s (2006) research appears to be the first to consider whether 
participants’ knowledge about the hypothesised spiritual effects of mandalas may influence its 
therapeutic effectiveness. This raises the questions of whether participants’ knowledge of the 
potential therapeutic effects of colouring, such as reduced anxiety or mindfulness, may 
influence its effectiveness. Furthermore, although not found in most studies, Curry and 
Kasser’s (2005) findings from their free-form condition introduces the question of whether 
colouring can increase anxiety under certain conditions, highlighting the need for further 
exploration. For example, it has been suggested that colouring may be anxiety-inducing for 
certain personality characteristics as referenced in newspaper articles and online blogs such as 
 164 
“Mindful colouring and the Perfectionist” (Russell, 2015).  
Effects on Mood 
Three studies looked at the effects of colouring on mood. Outcome measures utilised 
included the Profile of Mood States (POMS; McNair, Lorr, & Droppleman, 1992) to measure 
negative affect, and the Positive and Negative Affect Schedule (PANAS; Watson, Clark, & 
Tellegen, 1988) to measure positive and negative affect. All three studies utilised an 
undergraduate sample, and were conducted with the majority of participants from Caucasian 
backgrounds. All studies had different designs and aims, with Babouchkina and Robbins 
(2015) investigating the mandala’s ability to facilitate emotional expression, by comparing 
circle shaped to squared shape designs. Forkosh and Drake (2017) looked at whether colouring 
to distract from negative feelings, or colouring to express negative feelings had a greater 
positive effect on mood, and Eaton and Tieber (2012) looked at whether the level of structure 
and free-choice within a colouring activity impacts its effectiveness at improving mood and 
reducing anxiety.  
Extending Vennet der Vennet and Serice’s (2012) findings on the mandala, 
Babouchkina and Robbins (2015) measured negative mood and the number of emotional 
expressions in an essay, with the aim of testing whether the mechanism behind the mandala 
effect may be due to increasing an individual’s openness to their personal emotional states.  
The authors hypothesised the conditions where participants were instructed to express feelings 
would facilitate greater reduced negative emotion and increased emotional expression in an 
essay. The hypothesis was based on art therapy where clients are instructed to express their 
feelings through the art medium.  Negative mood was found to decrease in all conditions, 
however a significant interaction was found, whereby negative mood was reduced more in the 
circle conditions than square. Interestingly, instructing participants to express emotions did not 
correlate with greater written emotional expression in essays. The authors suggested that 
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perhaps the creation of the mandala is the active ingredient in facilitating psychological change 
as Jung (1959) proposed, and concluded further research looking at the association between 
mandala content and emotional expression was warranted.      
 With a different aim and purpose, Forkosh and Drake (2017), after reflecting on Curry 
and Kasser’s (2005) and Van der Vennet and Serice’s (2012) findings, questioned whether 
participants in the free-form condition drew/coloured to “distract” or to “express their feelings” 
(p.2). Forkosh and Drake (2017) proposed that the effectiveness of art therapy in improving 
mood is due to the mechanism of distracting participants away from their negative thoughts. 
The authors hypothesised that the success of distraction would be dependent on the level of 
cognitive demand of the art activity, whereby the higher the cognitive demand, the more you 
are required to turn your attention to the task itself, shifting away from negative and distressing 
thoughts. This was assessed by randomly assigning seventy undergraduates to three conditions; 
colouring a design (distract with low cognitive demand), drawing a design (distract with high 
cognitive demand) or drawing to express their sad event. The authors found an increase in 
positive affect for the colouring condition (large effect size), and drawing condition (medium 
effect size) but not for the draw to express condition. Contrary to the authors’ prediction, no 
difference between the two distracting conditions (colouring and drawing) were found. For 
negative affect, an overall decrease in negative affect from T2 to T3 (large effect size) was 
found, however no statistical differences were seen between conditions. The PANAS states 
that contrary to intuition, positive affect and negative affect are not negatively correlated, and 
thus it is possible for clients to experience high positive affect (being engaged in an activity, 
feeling energized) without experiencing low negative affect (feeling calm and serene). Forkosh 
and Drake (2017) concluded they had extended research by showing colouring can improve 
mood as well as reduce negative mood/anxiety, however they suggest this effect is not unique 
to colouring alone. The authors suggested it was the distracting nature of both the colouring 
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and drawing to distract condition that accounted for the therapeutic effects seen.   
 Eaton and Tieber (2016) addressed the question of whether the amount of structure 
within a colouring activity impacts the effectiveness of reducing negative affect. Participants 
were instructed to either colour an abstract image with free choice of colours to use (free-
choice) or colouring the exact abstract image but with instructions to copy the colours of a pre-
existing image (forced-choice). In addition to using the STAI (short form; Marteau, & Bekker, 
1992) and PANAS, the authors tested perseverance (behavioural change) by measuring the 
time participants spent on an impossible anagram task after they completed the thirty-minute 
colouring activity.  The authors gave the rationale that mindfulness has shown to be associated 
with self-regulatory behaviour and hypothesised participants in the free-choice condition 
would thus persevere longer compared to those in the forced-choice. Furthermore, they 
predicted participants would have lower anxiety, and more positive and less negative mood in 
the free-choice condition compared to the forced-choice. They hypothesised this would be due 
to the free-choice condition having adequate structure such that it does not provoke anxiety, 
whilst also having sufficient flexibility to promote engagement, compared to the forced-choice 
condition whose high level of structure may inhibit engagement. Eaton and Tieber (2016) 
found anxiety was significantly lower after colouring, and evidence of an interaction was found 
where greater reduction in anxiety was seen in the free-choice group compared to the forced-
choice, although it did not reach statistical significance. Similar results were found for positive 
affect and negative affect with small effect sizes, and no statistically significant differences 
were found between conditions. No significant difference was found in perseverance on the 
three impossible anagram tasks between conditions, however the authors ran post-hoc tests for 
the second and third anagram only and found participants in the free choice spent significantly 
longer than the forced choice (they were unable to calculate effect size from the data available). 
Consistent with Forkosh and Drake (2017) they concluded evidence for effectiveness of 
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colouring to decrease anxiety and improve mood. Furthermore, they suggested preliminary 
evidence that the degree of structure may have important behavioural implications; namely less 
structure in colouring design may impact perseverance and other ‘proactive behaviour’. The 
authors suggested this could relate to one’s tendency to engage in more proactive behaviours 
and recommended colouring as a form of self-care.      
 Interestingly, Forkosh and Drake (2017) and Eaton and Tieber’s (2016) hypothesised 
mechanisms behind the effects of colouring are conflicting. Based on Hinz (2009,) who 
postulated that “a low level of structure in an expressive therapy task is associated with more 
affective responses, whereas a high level of structure is associated with more cognitive 
responses” (Eaton & Tieber, 2016, p.45), Eaton and Tieber suggested their forced-choice 
condition was more cognitively demanding than the free-choice, and thus less effective at 
facilitating “positive outcomes” (although results did not reach statistical significance). This is 
contradictory to Forkosh and Drake’s (2017) suggestion that the mechanism behind the 
effectiveness of colouring is through distraction, whereby you would subsequently expect a 
task that requires greater cognitive demand to be more effective. As neither Forkosh and Drake 
(2017) nor Eaton and Tieber (2016) found significant differences between conditions with 
varying levels of structure/cognitive demand, it is difficult to establish whether a colouring task 
with lower or higher level of structure and cognitive demand is more effective, or the relating 
mechanisms. It is possible that such an effect is small and requires a larger sample for future 
research. Additionally, it is possible that all conditions, irrelevant of the degree of structure or 
cognitive demand are effective due to the mechanism of distraction from worries and negative 
thoughts, as suggested by Forkosh and Drake (2017). Distraction, although it has a different 
purpose from mindfulness, similarly focuses on a shift of attention. If this is the case, it is 
unclear how this is consistent with Babouchkina and Robbins (2015) findings that the circular 
shape of the mandala is the ‘active ingredient’ in facilitating mood change.    
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 Once again, the studies discussed share common methodological limitations, including 
using undergraduate participants resulting in difficulty generalising to the general population, 
and no use of follow up data. Furthermore, although authors drew on the concept of 
mindfulness as an outcome of colouring (Babouchkina & Robbins, 2015; Eaton & Tieber, 
2016), no measure of mindfulness was utilised within the studies. Although the studies were 
strengthened by their attempt to suggest and identify possible mechanism behind the effects of 
colouring, further research is needed to establish a clearer understanding.  
Effects on mindfulness        
 Two studies assessed mindfulness, and other related constructs, more directly as an 
outcome of colouring, in contrast to other studies that have either speculated on the 
mechanisms of effects being due to increased mindfulness or assessed mindfulness indirectly 
(e.g. through perseverance on a difficult task). Both were unpublished studies completed within 
the UK and utilised the Five Factor Mindfulness Questionnaire – Short form (FFMQ-SF; 
Bohlmeijer, Peter, ten Klooster, Fledderus, Veehof, & Baer, 2011).    
 Mulvaney and Cropley (2016) aimed to empirically assess whether colouring decreases 
work-related rumination in a group of high affective ruminators as assessed by the Work-
Related Rumination scale (Cropley, Michalianou, Pravettoni, & Millward, 2012). As reduced 
rumination is associated with increased mindfulness, authors assessed trait mindfulness using 
the FFMQ-SF. Participants were randomly assigned to either intervention condition (where 
they were asked to colour in a provided colouring book for four nights a week, for two weeks) 
or a control condition. As hypothesised, rumination scores were significantly lower in the 
intervention group compared to the control group (small effect size), however, there was no 
significant difference in any of the five mindfulness facets. The authors suggested the lack of 
support for their second hypothesis may have been due to not being able to guarantee that 
participants in the intervention condition had fully focused attention (integral to mindfulness) 
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on the colouring activity, as the study took part within participants’ homes. This however does 
not explain finding a difference in rumination scores, without a difference in mindfulness 
facets. Alternatively, the authors suggested that perhaps the colouring intervention did require 
participants to focus on a task and thus disengage from ruminating, however that participants 
did not interpret this as “mindful”. The authors suggested this would be impacted by 
participants’ prior experience and knowledge of mindfulness, which future research would 
benefit from taking into account.        
 With contrasting findings, Brenton and John (2016) asked participants to engage in 
either a colouring, writing, or control group. The authors acknowledged the previous evidence 
base for expressive writing as a mindfulness-based technique (Moore, Brody, & Dieberger, 
2009) likening the process of writing thoughts and feelings to Baer, Smith, Hopkins, 
Krietemeyer and Toney’s (2006) proposed facets of mindfulness; observing, describing, acting 
with awareness, nonreacting and nonjudging. The authors hypothesised that the colouring 
group would have increased mindfulness and wellbeing compared to the control group, 
however that the expressive group would have higher mindfulness and wellbeing levels 
compared to the colouring group. This was due to authors suggesting that teachers, given their 
literary profession, would benefit more from engaging in a task requiring them to translate their 
thoughts and feelings into words, compared to colouring of images. The colouring condition 
was found to significantly increase mindfulness and wellbeing (measured by the Warwick 
Edinburgh Mental Well-being Scale; Stewert-Brown, & Janmohamed, 2008) compared to the 
control condition, with a small and medium effect size respectively. Contradictory to the 
authors’ second hypothesis, no significant difference was found between colouring and 
expressive writing groups. Analysis of the five facets of Mindfulness found describing and 
nonreacting to be responsible for the change in mindfulness for both the colouring and 
expressive conditions, suggesting both interventions affect mindfulness in the same way. The 
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authors proposed an increase in ability to describe and be non-reactive may influence a 
corresponding mechanism of self-regulation, known to influence psychological change 
(Niederhoffer & Penebaker, 2009). Interestingly, similarly to Forkosh and Drake (2017), the 
authors questioned whether the increased mindfulness levels seen could be as a result of 
distraction, due to the increase in nonreacting facet. This may suggest that following colouring 
activity, an individual is less focused on their thoughts and feelings. The authors rejected this 
notion however, arguing that a decrease in the facet of observing would be expected if 
colouring had acted as a distraction, and this was not found.    
 Brenton and John’s study (2016) is the first to provide preliminary evidence that 
colouring activity may be a mindfulness-based technique, and Mulvaney and Cropley’s (2016) 
findings suggest that constructs related to mindfulness i.e. rumination, can also be significantly 
reduced following colouring. Further research is needed to establish effects seen are a result of 
mindfulness, as opposed to distraction.  
Discussion 
Effects of Colouring on Psychological Wellbeing/Mood and Mindfulness 
Articles included in this literature review looked at the effect of colouring in on a wide 
range of outcomes: anxiety, mood, positive affect, negative affect, worry, work-related 
rumination and mindfulness. Despite the varied aims and methodological procedures used 
within the 12 studies, there was overall strong evidence that colouring has positive effects on 
wellbeing with 11 out of 12 studies finding a significant effect from colouring, most with a 
range of medium to large effect sizes. The results suggest that the therapeutic effects of 
colouring are not condition specific, and can be beneficial to a large range of individuals. Since 
colouring is very accessible, with little expenditure to support the activity and little training or 
expertise required (Forkosh and Drake, 2017), the results support the recent use of colouring 
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activity within the general adult population as a pleasurable and potentially therapeutic activity, 
and reiterates that colouring is no longer an activity solely for children.    
 In terms of this literature review’s second question of whether colouring increases an 
individual’s mindfulness, only two of the 12 studies, both unpublished undergraduate and 
master’s theses (Mulvaney & Cropley, 2016; Brenton & John, 2016) explicitly addressed this 
by utilising a colouring intervention and measuring mindfulness with use of the FFMQ-SF. 
Whilst Mulvaney and Cropley (2016) did not find a significant increase on mindfulness levels, 
Brenton and John (2016) found a small effect size. The need for further research directly 
looking at the effectiveness of colouring on mindfulness is warranted.  
Mandalas, Structure and Shape of colouring design 
Whilst the findings of this review offer support to the contention that colouring is 
associated with improvements in psychological wellbeing, evidence was conflicted regarding 
whether colouring in a certain shape, or a design with a certain level of structure had greater 
therapeutic effects. As discussed above, the mandala has been used within art therapy to 
facilitate greater emotional expression and relief since the introduction by Jung (1973), who 
proposed the mandala’s content symbolically represented aspects of the self within our 
subconscious, and the circular structure provided order and coherence to the subconscious 
material. Out of the eight studies that compared colouring in a mandala with colouring in a 
different type of structure (e.g. plaid design, free form, square design) only Babouchkina and 
Robbins (2015) and Van der Vennet and Serice (2012) found any evidence that the mandala 
has superior ability to facilitate mood change or reduce anxiety compared to other structures. 
The overwhelming evidence for colouring other structures being equally as effective to 
mandalas calls into question the unique properties of mandalas. To note, this review did not 
include studies looking at mandala creation and thus cannot comment on the effectiveness of 
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this.  It is quite possible that other designs similar in structure, such as plaid designs, may also 
provide sufficient ‘containment’ as the mandala. If containment is the mechanism behind the 
therapeutic effects found, one would expect free-form conditions to not have such effects. 
 In line with this sentiment, Van der Vennet and Serice (2012) suggested free-form 
colouring, without any structure would be experienced as anxiety-provoking due to the lack of 
guidance and containment of “inner chaos” (Grossman, 1981). However five studies found 
free-form colouring was equally as effective in reducing anxiety and improving mood 
compared to a structured colouring design (Carlsley, Heath, &  Fajnerova, 2015; Drake, 
Searight, & Olson-Pupek, 2014; Mann, 2012 ; Sandmire et al., 2015; Small, 2006).  Similarly, 
in contrast to hypotheses made by Eaton and Tieber (2016) and Forkosh and Drake (2017), 
results found that the amount of cognitive demand or free choice within a colouring activity 
did not have a significant influence on the effectiveness of colouring. Nonetheless, Curry and 
Kasser (2005) and Vennet der Serice (2012) found evidence for structured designs having a 
greater reduction of anxiety compared to unstructured designs, and Carsley, Heath and 
Fajnerova (2015) found this effect was moderated by gender in children. These inconsistencies 
within the literature are not currently understood. It is feasible, as suggested by Carlsey, Heath 
and Fajnerova (2015), that such inconsistences may be due to individual’s perception of the 
task as being “mindful”. This suggestion needs to be further researched perhaps by gaining 
qualitative data of participants’ colouring experience. Altogether, these results indicate that the 
structure of the coloured design might not significantly impact the therapeutic effects of 
colouring. This finding is beneficial for the many adult colouring books which utilise a range 
of different structures and designs from intricate designs such as the “Enchanted Forest” book, 
to more alternate colouring designs such as from the “Harry Potter colouring book”. To note, 
there has been little research on the designs used in adult colouring books.  
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Mechanisms for effects of colouring 
Although it is evident that colouring generally, regardless of the degree of structure of 
the design, or level of cognitive demand or free expression, has positive effects on wellbeing, 
very few of the studies were able to provide evidence for the underlying mechanisms for the 
therapeutic effects. The mandala studies alluded to the spiritual qualities of the circular 
mandala as being the key property for the anxiety-reducing effects compared to other designs 
(Babouchkina & Robbins, 2015; Vennet & Serice, 2012). Neither authors hypothesised what 
it is about the circular shape that produces the effects however. It is possible that the effects of 
the circular shape could be attributed to developmental research on infant’s preference for 
round face-like stimuli (Johnson, Dziurawiec, Ellis, & Morton, 1991), and evidence showing 
infants’ preferences of looking at rounded shapes than angular shapes (Jadva, Hines, & 
Golomboks, 2010). Adult studies have found similar findings (Bar & Neta, 2006) and it has 
been suggested that round shapes reflect happy faces, whilst angular shapes are associated with 
angry faces (Aronoff, Barclay, & Stevenson,1988).  It is suffice to say that this is entirely 
speculative in nature.           
 Within many of the studies in this review, the structure of the mandala, and (evidently 
other structured designs e.g. plaid), have been argued to create a meditative state which contain 
inner anxieties (Curry & Kasser, 2005; Henderson, Rosen, & Mascaro, 2007; Jung, 1973). 
Similarly, Carsley, Heath and Fajnerova (2015) likened the structure of a mandala to the 
focused, ‘in the present’ awareness required for a mindfulness activity. The concepts of 
“meditation” and “mindfulness” have thus been alluded to as the mechanism for reduced 
anxiety and mood effects seen in many of the studies. However, as all but two studies did not 
objectively measure any aspects related to mindfulness or meditation, or whether participants 
experienced the colouring as meditative, it is not possible to conclude whether the therapeutic 
effects seen were due to an increase in mindfulness. This is a large research gap which would 
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benefit from future investigation, utilising similar designs to those of Mulvaney  and Cropley 
(2016) and Brenton and John (2016), where outcomes of colouring on worry, anxiety, mood, 
as well as mindfulness are measured. More specifically, if colouring is shown to increase one’s 
mindfulness, it would be expected to be associated with changes in constructs related to 
mindfulness such as worry and rumination, and thus it would be important for such outcomes 
to also be objectively assessed.         
 The design utilised by Mulvaney and Cropley (2016) and Brenton and John (2016) 
needs to be improved however, as measuring mindfulness at the same time as the pre-and post-
measures of related constructs, only provides information about how much they co-vary 
following colouring. For example, in Brenton and John’s (2016) study it is possible that another 
unmeasured variable influenced both mindfulness and wellbeing and caused them both to 
change. To enhance the evidence base therefore, future studies need to assess changes in 
mindfulness following colouring, and additionally assess whether such changes predict 
subsequent changes in psychological wellbeing. This could be assessed with the use of follow-
up data and collection of outcome measures at three time-points.  
It would also be useful for future research to be able to differentiate between attentional 
mechanisms of mindfulness and distraction. Although both include a shift of attention and an 
increase in non-reactivity to thoughts and feelings, distraction is often utilised intentionally to 
attend away from distressing or worried thinking and is often dependent on the complexity of 
the distracting task to be successful (Van Dillen & Papies, 2015). In contrast, mindfulness 
practice involves focusing attention in the present experience, including one’s thoughts, 
emotions and sensations, despite distracting thoughts. As noted by Brenton and John (2016), 
distraction may be evident by a decrease in the observing facet of mindfulness, whilst an 
increase of mindfulness would be evident by the opposite.  
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An additional point to consider is that the two studies that looked at the effect of 
colouring on mindfulness did not provide any information to participants about the concept of 
mindfulness, or instructions of how to colour “mindfully”. It is widely known that whilst 
mindfulness is a state of being that everyone can possess, it is usually reached by substantial 
purposeful practice. This is emphasised in Kabat-Zinn’s (2003, p.145) definition of 
mindfulness as “paying attention, on purpose, in the present moment”. The ability of an activity 
to increase one’s mindfulness unconsciously is questionable within the mindfulness literature, 
and needs to be considered within future research. 
Strengths and Limitations 
There are some common methodological limitations that compromise the reliability and 
validity of the studies’ findings, and consequently this review. For ten out of 12 studies, the 
sample consisted of undergraduate students within a university setting, who had a similar age 
range and cultural background, and were not representative of the wider population. It is also 
unknown whether colouring books would be appealing to university students, and it could be 
hypothesized that this population may utilise other methods for stress-relief such as social 
activities. Furthermore, all studies were conducted in Western populations and had little ethnic 
diversity, limiting the generalisability to other cultures. To improve generalisability to the 
wider population there is a need for samples other than undergraduates to be recruited. 
 In terms of method and procedure, many of the studies had different aims and 
subsequently utilised different procedures such as the duration of colouring, design of 
colouring structure, different use of anxiety-inducing task and differing control groups. As a 
result, making direct comparisons is very difficult. Although all studies stated participants were 
randomised to conditions, only three studies (Babouchkina & Robbins, 2015; Mulvaney & 
Cropley, 2016; Brenton & John, 2016) provided sufficient information about the randomisation 
process. None of the studies included a follow up measure, thus the longevity of the effect of 
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colouring is not known. In terms of analysis of results, four out of 12 studies utilising paired-
sampled t-test for pre-to post change in outcome and did not report the correlation between 
means required to calculate effect sizes. In a further two studies, no effect sizes could be 
calculated due to authors not providing information of the number of participants within each 
condition.            
 The appropriateness of the control groups for some of the studies is a further limitation, 
due to many researchers using a drawing condition to be compared to the colouring conditions. 
As recognised by Eaton and Tieber (2017), colouring and drawing differ in structure, the degree 
of creativity involved, the need for skill and sense of self efficacy and are consequentially not 
directly comparable. Furthermore, two studies (Mulvaney & Cropley, 2016; Brenton & John, 
2016) did not provide information about the control group.     
 All studies, except Sandmire et al. (2015) relied upon self-report measures which self-
esteem and emotions are known to often bias (Coleman, 2011). All studies used a non-clinical 
sample and would be expected to have healthy levels of self-esteem and emotion present within 
the sample. However, as all studies recruited volunteers it is possible that samples might 
comprise more people who are seeking assistance with distressing thoughts and emotions. 
Nonetheless, it is also likely that such people would be more inclined to engage in adult 
colouring books claiming to offer therapeutic effects and thus perhaps this is not such a 
limitation.            
 To our knowledge this is the first review of any existing literature on the effects of 
colouring. Strengths of this review include a systematic search with clear inclusion and 
exclusion criteria, within a clear time-period.  It should be acknowledged that this review may 
not have accessed all unpublished studies on this topic, given this relies on a less systematic 
process to locate material. Furthermore, as mentioned, access to two published studies was not 
granted. This review adds to the preliminary evidence of therapeutic effects of colouring in, 
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and highlights areas of further research.  
Future directions          
 The concept of mindfulness has come to the forefront in popular psychology, and it is 
important that there is research on ‘interventions’ marketed to the general population which 
claim improved wellbeing by enhancing mindfulness. Mindfulness colouring books are a 
prominent example of this, and it is important for psychologists that such claims are evaluated. 
It is possible that adult colouring books improve psychological wellbeing and stress reduction, 
however do not achieve this through mindfulness. For example, is possible that the therapeutic 
effects of colouring may be achieved by time away from mobile phones and computer screens, 
or that perhaps it is due to having some focused attention on one activity, an antidote to the 
multi-tasking people are often used to in daily life. It has also been suggested that the effects 
of colouring may be related to some nostalgic effect related to childhood (Grady, 2016). 
Mindfulness, within a clinical context, is based on focused attention, in an effortful and 
purposeful way, however adult colouring books do not provide information or instructions to 
enable such process. To explore whether colouring can be akin to a mindfulness-based activity, 
there is need to study the effects of colouring on mindfulness utilising an intervention 
analogous to a mindfulness practice, where participants are instructed to have purposeful, in 
the present attention for the colouring task. Furthermore, research is needed to explicitly 
explore whether therapeutic effects such as reduced worry, anxiety or mood are predicted by 
an increase in mindfulness with the use of follow-up data. Interestingly, if improvements in 
mindfulness are seen without such structured effort then what might this say about the tenets 
of mindfulness itself? The current evidence within this review is premised on the notion that 
colouring in has benefits because it might provide containment for distressing thoughts and 
emotions, or may be a means of distraction from difficult thoughts and emotions. However, 
what remains lacking is detailed evidence on the potential mechanisms of any benefits of 
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colouring. Furthermore, at present, it is unknown whether there are any contraindications of 
colouring, such as personality traits that might make structured colouring a stressful activity 
(e.g. perfectionism). If shown to be effective and not contraindicated, given that colouring 
requires no specific artistic ability and can be done anywhere with very limited equipment, it 
is potentially an activity accessible to a large number of people at a relatively low cost. 
Evidence that colouring can enhance mindfulness and improve psychological wellbeing would 
have important implications within both clinical settings for people with mental health 
difficulties, and within the general population. 
Conclusion 
In conclusion, evidence suggests colouring has a range of therapeutic effects within a 
non-clinical population. This appears to be irrespective of the structure of the colouring design. 
Future studies objectively measuring mindfulness are needed to explore the effects of colouring 
on mindfulness and related wellbeing outcomes. 
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Part Three: Overview of Clinical Experience 
 
Year 1  
 
Adult Community Mental Health Team  
In my first placement, I worked with adults aged 18-65 years old, presenting with a range of 
moderate to severe mental health difficulties, in a community outpatient setting. The placement 
involved working with people with a range of difficulties including: depression, anxiety, panic 
disorder, bipolar affective disorder, psychosis, post-traumatic stress disorder, complex grief, 
borderline personality disorder, a history of traumatic experiences e.g. child abuse, self-harm 
and suicidal behaviours. My work involved a combination of assessments (therapy and risk 
related) and interventions, on an individual and group basis. Intervention models used in 
individual therapy included Cognitive Behavioural Therapy (CBT) and Dialectical 
Behavioural Therapy (DBT e.g. distress tolerance). Additionally, I joined a reflective team as 
part of a systemic-based intervention. In terms of group work, I co-facilitated a STEPPS 
(Systems Training for Emotional Predictability and Problem Solving) group for individuals 
with difficulties with emotional regulation. As part of service development, I undertook some 
qualitative research exploring reasons behind early drop-out within the STEPPS group. The 
results were fedback to the team. Furthermore, myself and a fellow trainee colleague provided 
a day’s training on behavioural based skills, such as behavioural experiments, to recovery 
support workers. Other experiences included conducting neuropsychological assessments and 
interventions with two individuals presenting with memory difficulties alongside a diagnosis 
of schizophrenia. As part of my placement, I also attended and contributed to many different 
meetings including Multi-Disciplinary Team (MDT) meetings, psychology locality meetings, 
complex case discussions, reflective practice and business meetings. In addition, I co-
facilitated a mindfulness workshop for a carers group. As part of my teaching and training 
competencies, I presented a case report to the team including assessment, formulation, 
treatment and outcome.  
 
Year 2  
Community Team for People with Learning Disabilities  
In this placement, I worked in a community team with adults aged 18-65 years of age who had 
been diagnosed with a Learning Disability. In addition to a learning disability (LD), the 
majority of the people I worked with were also experiencing difficulties with mental health 
such as depression, anxiety, transitions and adjustment issues, anger difficulties, self-harm, 
suicidal behaviours, relationship difficulties and behaviour that challenges. Furthermore, some 
of the individuals I worked with also had a diagnosis of ASD. Some of my work included 1:1 
therapeutic work with people with mental health difficulties where interventions were adapted 
to individual needs, taking into consideration the learning disability, communication and 
sensory difficulties. I carried out both individual and indirect (family, carers, staff) 
interventions using CBT, DBT and systemic based approaches, incorporating psychodynamic 
ideas and attachment theory. Furthermore, I utilised a consultation framework working with 
care home staff to help manage difficulties with challenging behaviour using functional 
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assessment and the Positive Behaviour Support (PBS) model. Throughout this placement, I 
worked jointly with other members of the MDT, including Dieticians, Occupational Therapists 
and nurses, as well as other agencies such as Social Services and day centres. An important 
role within this placement was acting as an advocate for my clients, which included playing an 
active and assertive role during a Social Care review meeting. During this placement, I attended 
several MDT meetings and local psychology meetings. In terms of neuropsychological work, 
I conducted a dementia assessment for a complex individual with a diagnosis of schizophrenia 
and autism, and an LD eligibility assessment. Additionally, I delivered some training about the 
Care Act to the MDT with a colleague.  
 
 
Child and Adolescent Mental Health Service (CAMHS) Tier three and Single Point of 
Access Team (SPA, assessment service) 
During this placement, I worked with children and young people aged 8-17 years old and their 
families. I spent two days a week working in a CAMHS team, and one day a week offering 
assessments within a SPA service. Difficulties experienced by the children and young people 
I worked with included moderate to severe mental health difficulties such as depression, self-
harm, suicidal ideation and behaviours, anxiety, panic disorder, sleep difficulties, social 
anxiety, generalized anxiety disorder (GAD), PTSD, eating difficulties, low self-esteem, 
behavioural difficulties, attention deficit hyperactivity disorder (ADHD) and Autism Spectrum 
Disorder (ASD). Whilst working within CAMHS Tier 3 I utilised a range of therapeutic models 
to inform my assessments and interventions including CBT, behavioural (parenting) 
approaches, DBT and systemic theories. My interventions consisted of both individual, and 
family-based work. In addition, I worked jointly with a family therapist where we used a 
systemic approach with a family with a child experiencing difficulty with disorderly eating.  I 
undertook two neuropsychological assessments with children presenting with difficulties 
learning, where recommendations were highlighted and feedback to parents and school. My 
role within the SPA service included conducting telephone and face to face assessments with 
individuals experiencing a wide range of difficulties, where I had to assess severity of difficulty 
and the individual’s need, and refer them on to an appropriate service. This included Tier 2 
NHS and charity-based services, as well as Tier 3 CAMHS and family services. Risk 
assessment was a particularly important part of this role as often this would be the individual’s 
first presentation to any service. As part of service development, and in response to an increase 
in local suicides, I undertook some research on suicide contagion and suicide clusters and 
presented findings to the team. These findings were used to inform and amend the team’s self-
harm and suicide assessment protocol. Furthermore, I presented this research at a trust wide 
CAMH learning event, where it was favourably received.  
 
 
Year 3  
Older People’s Community Mental Health Team and Memory Assessment Service  
During this placement, I worked with older people from the age of 65 to 88 with a range of 
difficulties, which included organic issues (Alzheimer’s and dementia), adjustment issues, 
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challenging behaviour and mental health difficulties (panic disorder, generalised anxiety 
disorder, depression, trauma and suicidal ideation and behaviours). My clients were from a 
range of social and cultural backgrounds. Work was carried out across a range of settings 
including a community site, a nursing home, a staffed residential setting and client homes. Both 
individual and indirect interventions were conducted using a variety of CBT, systemic, ACT, 
behavioural and bio-psycho-social (Newcastle model). As part of joint work with a nursing 
colleague for challenging behaviour work, I undertook thorough assessments, including 
observations and functional analysis, which was used to inform formulation and consultation 
presented to staff at a nursing home. Furthermore, I co- facilitated an ACT group for older 
people with depression and/or anxiety alongside a clinical psychologist colleague. The majority 
of cases included close joint working with MDT colleagues including psychiatrists, occupation 
therapists and community psychiatric nurses. In addition, I worked within the memory 
assessment service where I conducted neuropsychological assessments, one of which included 
use of an interpreter, scored and interpreted the results with supervision and fedback results to 
colleagues, patients and their families. This included recommendations for strategies and 
memory aids for improved quality of life. Other experiences included attending the CMHT 
meetings and attending trust-wide CPD events. In addition, I learned about local service 
provisions for older people with dementia, and their carers, by visiting a dementia based 
charity.  
 
Specialist Placement – Paediatric Psychology Service  
For my final, and specialist placement, I wanted to gain some additional experience of working 
within a physical health setting. As a result, I worked in a paediatric psychology service where 
I worked with children (and their families) with chronic health difficulties aged 2-17. Within 
this placement, I worked with children with a range of health difficulties including diabetes, 
allergy, epilepsy, oncology and chronic pain, some of which were also experiencing difficulties 
with low mood, worry, social anxiety and phobia. Many of the children I worked with were 
experiencing difficulties managing diabetes, where I was a key member of the diabetes team 
as outlined by the Best Practice Tariff.  Therapeutic work including working individually with 
children and their parents, as well as joint work with professionals from the MDT, including 
specialist paediatric nurses, consultant paediatricians and physiotherapists. I often worked 
integratively, utilising a range of therapeutic models including CBT, ACT, Behavioural 
strategies (with parents) and Narrative therapy. Furthermore, I often provided informal 
consultation, introducing a psychological perspective, to my medical colleagues within the 
MDT. Within this placement, I completed a neuropsychological assessment for a child 
experiencing difficulties with learning and memory, possibly in the context of brain trauma in 
earlier years. The results were fedback to the child, family and school. As a part of a service 
development initiative, I started working on the production of a psychoeducational video about 
transitioning from children to adult diabetes services. Other experiences within this placement 
include attending outpatient clinics, attending QI meetings with the diabetes team, and liaising 
with outside agencies such as social care and school when appropriate.  
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Part 4 - Table of Assessments Completed During Training 
 
PSYCHD CLINICAL PROGAMME 
TABLE OF ASSESSMENTS COMPLETED DURING TRAINING 
 
Year I Assessments 
ASSESSMENT TITLE 
WAIS WAIS Interpretation (online assessment). 
Practice Report of 
Clinical Activity 
Assessment and formulation of a young male with 
Asperger’s Syndrome presenting with anxiety and 
depression. 
Audio Recording of 
Clinical Activity with 
Critical Appraisal 
Audio recording of clinical activity with critical 
appraisal of a CBT session. 
Report of Clinical 
Activity N=1 
CBT with a South Asian male in his early thirties with 
depression.  
Major Research Project 
Literature Survey 
Mindfulness colouring books: The effect of colouring 
on psychological wellbeing. 
Major Research Project 
Proposal 
Mindfulness colouring: what is the effect of colouring 
on mindfulness, worry, rumination, and occupational 
stress, and what is the relationship with perfectionism? 
Service-Related Project Evaluating the high early dropout rates from a STEPPS 
group for clients with borderline personality disorder. 
 
Year II Assessments 
ASSESSMENT TITLE 
Report of Clinical 
Activity 
An integrative assessment and intervention with a woman 
in her sixties with a learning disability, for the difficulty 
of low mood.  
PPLD Process Account A reflective account of the process of being part of a 
Personal and Professional Development group. 
 
Year III Assessments  
ASSESSMENT TITLE 
Presentation of Clinical 
Activity 
Cognitive behavioural therapy with a British Asian male 
adolescent. 
Major Research Project 
Literature Review 
A literature review evaluating the effectiveness of 
colouring on psychological wellbeing and mindfulness. 
Major Research Project 
Empirical Paper 
Does colouring promote mindfulness and enhance 
wellbeing? A randomised controlled trial. 
Report of Clinical 
Activity – Formal 
Assessment 
A neuropsychological assessment of a male in his mid-
seventies investigating the presence of a dementia. 
Final Reflective 
Account 
On becoming a clinical psychologist: A retrospective, 
developmental, reflective account of the experience of 
training. 
 
 
